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C*1*T (Cell) 


%t?r# ^w?r Cell (*mfi^ Cellula ^ w) (ffcft, stwii, wtat%r *rer) 
*Nf& ^c j ic^4k s kytos- TFW^itft^- <jf^r c^jct 5 i R'sai^l (Robert 

Hooke) i'bM Cell ’‘Kik* f%*br ^ <mi<i « » 
l ll'fl ^ts^Tt otfwzm (,<Pl<l I Cell ^t C<Pl*) '5 5 T ^1<K,1(,R^I 5 t^T 5 T®' <3 if)<p<p | 

4<K<M§] i£)<pfDi||i4 C‘J5T3'f*ra' 5 rf^5 1 1w <K$t<Plfl , H<Wi>Wv^' 

<PI<1I<1R1 J 1*^1ff ?(.il 9 II(.<P I ®?1<1(.*<*1 ^ <> rf%, '^<l^H, lefa* <pl<(l<il' r l, f<i<l's , H J1<1^ (,<M*) 
f%f%^ | 




C<Pt^ 





^f%*T 







tsar : ^cs[ ^ RR^ Ms 

^1<i*h<iI^iI sfcff^t *ttfter^iter <p|<i<p«nic^t?r fw Pic<i w\ <pc*j c^tzw ^Rstf^R 5 ^iic^ 1 

i) Swanson I Webster (2>Mtr) #N*r?r c&t® sifts c*nfa«> 4 <m*c<p (Ms <tw i 

ii) De Robertis (^c&Htr) ^rt ' 5 RT®‘ ^hc^rt^s 9 tlM^«p ^ <phfa<il5) ^)<p<k<p 1 

iii) ' 3 Tfc«T c*rtft ^s° s Pit«>Rr«? (Loewy and Sickevitz) SM t<p|qR\se|3ta sus ^*r zftMts *t*ft 

mt c^st<i vj> sjf<i 5l-s 'sjT^jc^i s^s ^<if$<j|<i ^) <!>(,<? *i *fts (Ms 1 

iv) <pi cn^i s it?f c ff “sll'swl ^)<fv PiSQ^^I^i fasiilg^ j il^c5l?ll , ’S?^c < p (Ms <ic®i” 1 

(MS ~SjM #^w 'Q 'S *t*fT ftrCS *lQt<lf1^ ^<1^1 *1 

C2dd5i^l«T^ fer ^)<Tv ^< 1 ^^ (MS ^ i 









(TFPt Iwt : C*r C^teRt prftl^F <tf c#s 'Q ^rPTtlfWF «li*T, 2 # <h*TmRi, twK, PfiPfTO-, 

'aRf < 2?r ’f^ 7 ? H'»i'sr r i “^H®^ (,<tN CPW r ^ r i 0®l® ^fP, iSR 7 '^ ? Ft¥, 3 f CT 'lW 


c<Mc*m W<iw (Types of cell): iissis ^rtw wPtFt twl% ^ (Fott) c^Ftw<r i 
W (PFPTCP^’sW «PT TOW, Wf: ^rtwwR (Prokaryotic cell) ^ sff® c<m (Eukaryotic cell) i 

(i) (Prokarytic cell) 8 ^ 5 T??tf^® ^ ^RRIS R®Q>*iPr c 7 ^; c 3 ^; (,<pNc<p ^rtw (RtR R«rt 

^?r i ^rtR cptw?r ^ttc^rPr <u#® ^tr c^r ^gpr (^rf ^n^l^^if, *Pim r%, srtt^w, 

^rstsrtww c?#f5TPr ^st#) «liw ^ i R^tt 7 ? (Fission) ^«Rf wPri$ci>!fi5<!> P'suRo® (PPP 

R'»l«? r i >i"' jv l 7 ]' ^ I '®t^PT, RTI<pu>R<iI', ^fpil® -a^'sr £*ppf (,<H*I T 3 riR(.<p|(. i i'Si ef^r I 



fe?r : 

(ii) st^®- irsR (Eukaryotic cell) § Eukaryotic ‘“P# *Pf <PtW CTtrf ««i« RtR eu = good; 
karyon = nucleus ^NP. ’©Pr R®QhiPi*i,'Q’ i c^ppsttfP' Rf*ft <pr tot CPftR 3 ptf^» ^ ^RR§ 

<r®rf ^ i 

i wf ^rtrr : 

i i (Somatic cell): <^Ftft <ppr ipppr ^ ’t^r ^csr, w 7 ^ w TOt, c^r^TPTtw 

OT%<pR RPT I Prelaw S|j 3 F?It?r ’jWTt (,n^(,<PN (PHR* 7 T i 5 7 T CW 5 tP>R TOT I 

i> i ^irtfsTg - (Reproductive cell RT Gamete) : ^wrtt#fw<T iw 

iptsctiw 'SthhwN pct i tj?rw, W: ^ i ^ ftsripRr fwtwt etisRmr 

rpprr 'Q ^?r i 



ftp 

% 


^iPt >5f*R 

wWt 


fef : (R>P 


fer : '5r 7 1 7 T <R*R 

i i tw$iRW <PFPr (Diploid cell): Ri51>y|w (2n) (^sPwnTrPr Ptw i erfwf^ 

(,^l(. 4 )l(. J )i 4 K,<P fel?TPr I felltW C^tw 1 JC 3 f^ fa?c, r iN PtIP 7 1 'S eff'fP 

(P 5 ^ feuraw (2n) ^r«fk Ri^pRRtt i 


■'Pi'St: <P'® 8 l<Pp 'S •?!? (srC'lN <pIc<p <IC® 1 ? 




ca>ra 'S >3a ’la a 

^ i cw (Haploid cell): caR ri®wa<pfft stri^c^nr caw ’JiFa 'S Hsrr ca^ia ftsfa ?a i >$aa caaa 

uRttGR (n) c^rwrcarafafRg ^a^s 4 a?, wr*m (motile), 3jT?ft5J^ < jaR 'S It riflfaS wtfK «a^ (n) 
i4a^ f®aiE[a (n) ftcawi wt festcaw tirl^.t’ll'S i$a^ miR (2n) *tfc5\s f*f®#taa feTiawii 3JJRT aa 1 


f*l' s r‘!’5Ts a®lln <p|®t: willaiwla 'S aRUtCW (S 5 ^ 'S fejtCTO' wkan 'g l, 'l*'ll aR 1 


c^ttaa ( Shape of the cell): wicai fafat «rw1% cat 1 sfsrifs ^a^ «rc«gt c^rc^a" 

1%^ ^a 1 CRcas *)isa's«i%T at f|a 5tr® *ffca 1 Amoeba >*R° laSc^iai^ (Leucocyte) CRcan 
8lfapj?l\0 «lQ<l Rf'a I lifSF# oITO WOT aWJ otf<j#rio 'SIWSH OT«tT ^TTiJ I ataTaao: CasfCaa asRSfa 

atW ofa oilman 5p^ <1 $| Cfe i >i)^5T cult’s fl <lli«i<p *4a^ «l'»i<sSl'-f rifawt Celias Wf% fRataW ^ia^l «tI®R 
WBT l a}<#ro ®1%Wia ataiaao ^5 C^f& 'S tflMIffon ^GI atW I ala^o Sf^aGMa C 5 tWM?T GPR- 'UW 

asrataT, f^ataaa caaa-riyGR a#srr, a^fsrraa cw- c^gr asitar, ^sna^ia cw- sfretim c«m, aRR^ta 
<?w- 'sfitm, \siuom>ih cw- g&rgfr, stfl% w areas , 



ritReasta^fa Rt^rraR^ RkSt aaa#*r (Flattened) cw- adaRttasta ^RwRrarar, ^eRcafaarsr ^a?, 4*t®ii>fpiii 
^aeaa ^Gra cw, w ojiaAsu (Cuboidal) cw- aftaGro stf^a vla<Ma^Wi] w, wra#a 
(Columner) cw- oicgh c’s^sra 'sws ■qlanD casta, oiaAs «ii<pR>n (Discoidal) cw- wriffta calico 
asRasr, a^ai^ioii (Spherical) (?m- ^t«K- ririfta larir (Eggs), aRs oilman (Spindle Shaped) CW- a^pr 
cafRw, w oitflvsu (Elongated) cw- ^ casta, *ttar1%s (Branched) : ^easa a@a< casta w areas i 

c«f>ic*j« oiiuoa (Size of the cell) = w aiaiaao orr'dl^ftas i ^eaa casreaT fafa£ oiiaoa ca^; i casteaa «nw 
atataao jo-joo pm aa% areas i inaa’ aa% o.j a%®fa&ta ana faf*r§ ^ijoa w (^awa* 
Mycoplasma ataas PPLO = Pleuropneumonia like Organism) cwar criwi c#ta»M 
^iFicbit.^ cwrw R i GRta <5 ri Rfevi *riot «i^Iviw ya i f^f^ w srrirr crgt gntw, 
W: riiRta fer i ^laK’m fta ^rr ?trHa ^rgwra ar *rr*rr ri*TNraa i fvi'Gicnu's caRf aa i 

(wra 9 tfaan: , aa (Units of Cell Measurement) : ca^ra rifaan: , aa l?,caca (p) 'S «ur?, : ^sr 

(A) ^a rilaam awtGT «fr®sfi1w»Ra ai^cdjifvl'Sia (pm) ^ atiMiia'Gra (ran) araw sa i 
i aitcuRf&ia (pm) = i art®R (p) = o.ooi faf^&ia (mm) 
i aiiwi^in (ran) = o.ooi af^rfa&ra (pm) = Jo (A) 

<p|^: •TT*T f I 








cw ^Iwu'si c'ssrfSr voit^fsi ^rk 1 ? ’s^aTW c^f^rr w i ^tkr falBuqj'ai siws wwii 'src^u 

^i^jvsi srnw i ^fara ^*0? ®fsc wnH' (typical cell) <wi wr stilts? w ■sjot c«wc*ra ^ ^itwh 

iw wi^ij ^ 9 tf^s «nw i 


cw?r *rs?tkr (Structure of Plant Cell) : 


p- c<p|^r<l5l’Si 





(sp^) 

ftwl^ffcp C^t 

Yt/pffr 

c^r ^f^ra - 

cuvicdH 

fie&iiin n§ mirm 

RSQpahi «fiH»i|j| 

Pl3&'3?tfSR 

•‘1l4(cG|-31'5R 

?far15f^fe 


'ac®t3tsrfw ( < sup| c t) 




1w : }.> <2R# ^l¥f Slwnwlcwi *tkr 


i 1$^# <j^rft Rfesi fi^tra W’5 fesivaa kf*f§y ■srfe® i ^rcsf^ c^sr 
ww, wot ?r «tkr « ^ 9 trwFT « ^tro sims i ^ ?r ^rmH « ^grtsra 


f i 

^tW: C<Pl^ I 

>. 4 





WT^r*f C^ ^W*\ G ^T5fl^ stf^s v5T $C<Ml ^\ r <^ WT ^T ; 

I^K iS^C 4 l ^*1 

w 


A,**** 


B.'WSt?IICT 

± 

(C^ 1 ^' 3 T#^^¥) 


| ^ ~cylw gjlSl^i | | *t t wH^RJfr l 

m 

~w 


i>. *. ^^ 5 - 

(i) 

(ii) (Afifa 

(iii) 1 #s 


f 

'S, IfS^ 

(i) v£PT®fi^sr 

(ii) f^fw^ 

(iii) cuvSl* S'Ailft 


V M/ 

I '*. (/yhRiifr 1 N. *ift«]ci*iwprl 


R. Rtfttih 


V 

8 , FWI ‘ p tFTsf 

(i) TftlfiF 

(ii) cs%f 

(iii) FF 

(iv) 

(v) ^jjh <p|°i 

(vi) (teR 'oiilPiw 

(vii) os?! 
(viii) ^F 3 f <p 3 |<*i 




(i) 


1r (ii) 

i. ^I^priwr f%wt (iii) 

(i) (iv) 

(ii) vit$$r 4 &?n 

(iii) lacsi^nsiiw mIS^ivi 

(iv) (vii) 

(v) (viii) 

(vi) q^CT i w i’ M 0 *) ^l$tffllf 5 SfaS«r»i 


iFsijprwr (H^i^im 

CFSRgF) 

C^f^TPT 

FTCWmTfF 


f^Ffffbf?r '•T’^r ^twi 



€H-R 

Vbf'&l’T C<Pl(^i3 fbf^S fbc£| <F>d 1 

Rfesj >a|«fI*-J?»WI <?) 4>|V 




' ^ra*r ^sr «q«Ff& tofir <rst ^rftTtt 



of Animal Cell) : 



i.^n^rn ii. c^r%i ^wi iii. c<r>i€k epf *twi*f 




^faiR ^e> 
s. qfe>iic>i^T 
<t . , flfe<ik' / il*! 
\b. ni^srfwrl^ 


% 'STt^SOT 
fcr. C'OplW 

b. C^rfS'S 0 ! 

>o. vjRo^lfwkiJ^ 









fiH-^ 

«W*J3 

w «i»M u gr 'Q ^ps? <HV|i <^t\ i 


<l|R)H ^5f: eflflcolWI ibf^?vs fe ^CsT ftsfS' WR7TT l 


C^etlfk 


c^ftsflflir (Cell wall) ; »^im w*rr riu i strffam w 

gfif^ oi^f^s i teiw<M(?R f^ftw fln^ omI^vs, or?*r c«rw 

CT^TfW 'Q ^T <rt^ froi ^Fs 5 , ‘ffi 'Q flSj^W 'Sn? 

c^stifta =3pn c^ « ^nifsfe ^ «trfW 

^tf^S I oR^R 'Q c«pi (RSRSftffa 5j^f oRRT ^T iiR^ 'SPjsf ^T 

^RRSIRSR 9 tra I C^RSttfte^ 'G Wf<p1% ^TRfM'S 
■^pq^rn;^ fos|\»R P^l^T I J\b\b<f- ^TfFT '5p^ft^ i: t <R 

(R>R CTpJffe^ W %r 'sjspa (RSReflffa i 

C'Sfta g C^RStffte ^f%W C<P>IC^-g oRR £#ftX l 


m 


■•IT in 


-^r^tm 

- twfw 

- wwifi €tri>fa 

- C'SflW 



Wf*tT> C^CS'i 

fM : i.o c^ra «tifteRr «1^T 


; ^ lRE?T *11^5 ^T'G (RSRSflfta 


IrstN r srs i 1 r#^ «t*im (layers) £R*rr rr i st*raf& 



C®15 'G 45 ■’iJH 


55 w 9 ^ 51 middle lamella i 5i5c,i>ifi>* w i<i'»i&iC5*i cGwic^sj (tolophase) 9 Tfe >45 3jpn 55 ? i 
:j n^cBT‘?rrsf s r c«n^5 wpit phi'agmoplast 45? «Hl*t 5l® c«iw ®pti c^ftH sjivalu o»Pi<iwi^ (vesicles or 
dropplets) fsri%®®TC5 w^ffr ®C5 1 £5<i>fi>5 ®itf5® £5f*r «nw wt 4f& ®t«rsr fww ceiPui 5® «irc® i 
55T 9 f f Ti ^ c®K55 'swjg'sT ^ rr*fra^ c T 9 15T i 4ft> f55l%® 575 c^tc^t tjftf c®T5 *£5® 5 gi 515 i 1%sR ^S5f& 5 ®t stisifsi® 
®1f#l5 (primary wall) i W^tro ^55 M^wiet (cellulose), (hemicellulose) 45? 

^lifGW (suffer (glycoprotein) ^®nf5 'Sfsrr 575 4®fc> 9 tf®5i ^ (i - o pm ^) ^s1% ®t5 1 4f& spfta 1 

'srsfpflfra o&\ohs riwot 4 ft’ £®f5 55 1 ctr i^spr C55t75 (GisRiaif®®, 5151515 ^snfw) sjrsrfsr^ stiftera ^55 ®i5 

4®ft> 'S5'£®f5 55 I 4f& 515155 C551755 5515 55 5U? 5TC® I 4 ^5f&®f5®®5 *$&($ ~ Jo pm) I 4tfs 

515155® i5 E jc 5 Tref 45? fa’lPw >5151 55 1 4W wt<i>®if5 8}i§l5 (secondary wall) 551 55 1 '»iet<!> £<FI5 45? 
orfij® 513115 1551^15 5f5JHJ t®1E5 MW*lf5 8lf§l5 tef5 55 51 1 C5t5»*lffl 8f1?l5 f®5*S5f5f*1§ 55 l 


^5 45155 (Rt fields) g 4f& 55 8 tlffel 5 550>GI 51®51 (thin) 45155 I ijf& 9 f1*11 9 tTf i r £®HR 5 ^tG 45 # 
® 9 l5f§5 iSpBlfifC^ ^pfrsjft ®5l%® 45? 555 5jf§5 5151517GT C5555 551551 «11W I ijf& f# i?3flt®5 5H5T®15 Sflffa 
(stl^srtft C53i58tlfl5 + 551 E WC551)-H55 f# £55735 (pit membrane) 5OT i ^tpsjf*r ijf& 5^735 f# C5515 (pit 
pair) 5C®T l 5*5 ®53£5 8 }T 5 l 555 8}t#l5 5l?i® 55 51 1 8fffl5 ftaf5 5725 5*5 9 1l®fH ®551 “51®^ 

(bordered pit) 5C® 5175 i 

5l£l5 5f g £®1551§t735 f5f®^ «iJ5\5 4i<lb5si 51 £5735 5173U 5173U 55 I %M ®?*fytf £®55 551 550151 

fwc5 *5555 51735 1 f^gapn 8 H 5 I 555 f# fire (primary pit field) 51H5 *il5f&'s 1 9 ti*fi 9 ti1*r w ijf& C55155 5731 
C555 5fft735 5*5 ®?^*1 ■5i5uii 9 ti6K5s ii5T s bj4 5W15 ^t5W ?ii6K5 1 trill'd (plasmodesmata) 5^r 1 f 9 )? 
^ 5535 , 551 - ® 9 tl® 51 555" (simple) 45? 5 9 1I® (bordered) 1 faiMRCH f’few W 9 !!®^ 45? 1 
C555 8flfte5 5® ®f51 5^515 (VllaR'a? 551® f’fe 5^T I 


«IW<P l5^pT 9 tf55F1 C^58|lftC5 5^ >Sf51 55, Wf 5K®5 55T1?*t1^ f*15 5151 (pit canal)-5 9 t1%5® 55 l 
®TC5® C5515 f’fe ( 155(35 51®f®5 51®1 55, 4W C&T5PT (torus) 5FT I ^51® 8flftl55 9 tI1M5<W^5l *} 

i^M5<M^51 (3515 45? R 9 H® f 9 ^ ®H%5155 <0 C&Cm C551R 9 H®51 515 I 


55W: C555 8tlff5 1^15 ^t? 


5 PH 5 I 555 5^1 o 55I 9 1WI5 wfsj® 511155 ^55^55 ®Ifl5® 1 4 ^f®1 51C55 '3l35 < ff5 ®1Mf5515 C5 45? 

5IP 5 TC5f5515 C 9 !®^ ®rcj- 51 ^ 5^5 55 l 4 ^1®1® 9 ll5511Ft 55^ CSflcBTC 9 ! «^15*l ( protopectlllS) I 

8 N 555 ?trffiR m® 81515® FFgmi (cellulose); C5f%5^TPsi (hemicellulose) 45? 
(glycoproteins) 1 i 5 l 5 iR^Fnw- G xylans, arabans, galactans ^®n1w «nc® 1 


3J^ 5^5 g i®158HfflR5 ?15R ^ 9 1M5’ 55 C5^1S1 1 8115 45*1 <R^551W C^I f5f5®®1C5 4®fl> 

5 i% 5 % 5 (micelles) ^l^r^csr 1 5i^prf%5C® CT58tiblwfl 51^1555 4 ®® 551 55 1 strcr 50 ^ id^pilq fwi 
455 ^ 5%®i?pi^t (microfibril) ^ w 45? 5«-of& 5%®15 I^®«t f5ft®«rc5 4®f^ 
(macrofibril) ^I^T ®C5 I 45 555 ?K5 0 . 8 pm I 5TIC®l5 , l5S c 1 51^5 8tl^5li5 CT5«tlb1w<l *lWff® I 



sMaSSfa : W 5 ® 


casraarffeia asrer § miam aia to i a#aa afam cam ?[#a caiSTTOwas aiiawica aa^r 

aw i mrcaa ^'si ataaw i mra farorcaa aiar <«tiij area ’O aBim aiTOi a>ca i f^fi>'5T?j*r TOtmrmaafSr 
3jfta arwa wragmifln cararmra 3jf§m a?rwr to ^a?. cTO-smim aaro cam ^jaas to arm i 




spa-fa 

v: -■■■ 1 ■■-" ■ ■■ =d 



f*l*p #-s <i|1^jh ^i®?: casta arftaa asi's^sfe fera «na i 


c<pl«iM^t OTa^ja (Cell membrane or Plasma membrane) 


fossil) C. Nageli ^a?, C. Cramer ib-ctf wa aaTOa Cell membrane *taf& aastaa an<ia ascaa i 
fossil) J. Q. Plowe, i^oi wa 13 m Plasmalemma ^rrc^r wfefw ascaa i 

aa « ?ttfemnaa cW5r?)i<sivm faea ^asfe a#a, ami, feffe^raas, wacro « «naa# wt 

-alafe was, ^m miafe# ar cto TOa^Tt at #mr caaiga at «1 wtott (Cell membrane or 
PI asmam embrane or Plasmalema) aea i #femreaa cwm ^f& casteaa faf# «iia>fo ata to i casiafaiff 
casnaa aa urea aaia aa i asaas ^fSa ^n^eaa ami 3jf§ aa i ^earm ai^milwRt (Microvilli) 
aea i cto wjw wfeas gtfafc a%®tfeamm facaai^n# mw aea i aw cto, stairt cto, TOiaFTta 
strfla cto, fetoHeaa wiaa'fr cro wjiftm a’l^c^ifeai^ was i 
fetafe : a##tiis#a afegw afaalw «jisiaicaacda alisa i 

wifaro : ataraa «j<$¥ta»r am mrafaiftm c$icBi*|ie?>i cam *jaas asar aia at i orr^fawfm ^caaiga 
ama aiwax casiafaiffa wpagT aia (Ultra s tincture) awas aiat to anfaw asar awa TOm i ^caaiga 
aw wifawaa waas wa j&^5s area lass# afSta « cama (E. Gorter 4a?. F. Grendel) apjeaa 
cailw awasfeasr (R.B.C. )-4a ^aa aeaaarasea 'gjrsrsrr carocaa fesftfafeis >s c«ttf§a ac^cati adar caa i 
castafarffa aia : croftiltlm ceftfSa « lafete w^a faaxta warn faf%^fass#faRstj waia TOa tocsh, to 
tot ^c^TOrMi fas^aroa tott = 

j) wifacufa <3 TOsaeaa warn (Theory of Danielli and Davson, ifeotf) : ^ wara w^arm CTOl%fta 
sjfam aa centra ^a wm ^ ^a awwa TOaa ^al^ ‘ap'*^i>' wa^ra w^ i wcaa caf 5 
caa TO JooA° i 

i;) aafBacaa ^w fatfla wara (Unit membrane theory of plasmalemma by Robertson, iSttffe) : 
$ wawaa TO»t 1ass#J.D. Robertson, i ^ waraa^arStcrolajfta^jam^aacstfl^a^a 
was ■snaiwa was ^asfj^ la anala^ ^a i c#^a wa A° ^a^ wa^a ^a 35 
Ao < 5?° wm i c«trf# ^sca Rfesi sri^lii cstrf# aim i 

(tjasas TOr (Unit membrane) ; casrcaa caaa Wt c?ti1#-fa#&-C2ti1^a (P-L-P) ataas few fro afe 
cascwas ^arn TOr ar ^ia5 cwiaa am i fa®# aafSaa arm P-L-P ar^ fro afi® few awrm 
^asas aat arm «ifefw ascaa i 



C<M^ 'Q i 4 ?T 


o) fow « cviieji^ 'srw (Fluid mosaic model by Singer and Nicolson) : 

tot tois Tsre©=T s^-wps^ topt (Singer and Nicolson - Jim) i 4 
ol^uft %53 f#*fg I ^ %U «lfevs I ^551 ^itCST^T C*P3# >1l>IHI>H>lPl 

fapmjft) snw ur?. onf^ttfr (hydrophillic) csrf ^?*r fro 5 «ro> i 

^c?r prtbt «nw i ^ oku«k ; 

«rrw «ro i 




ff}t ffa 

Coffin! 




>itM9<n oR<jliJl c<pRfaghi «TI«!>ft<i> i&’ttWR g 

(¥) fejfa® jji^rara g 4& vpcvifai’R 1w te§ i stfM? ^ ^ 1|wpt «nw IIriwr 

^ JiTOtwra *b# ouife c^fst ^ <R5ft> c^imra *pi cvG tot <ro> i 
(*r) tn>icd*i cstri^r g *rbr cetifN - wr i cw g (i) c^Qc^r csflfN-- ^btt 

IriKr ^ntwr sttr 5 (ii) cgnfiR - i^wtt iS'SU ^rn?pr <> T<% ^jw shr 5 (iii) f®ii^& 

csnfN'-iii®^ c^ra-^ w i 

(*t) c<mmc>b*m g feiww c^n^ra faftao ^f& w «rrw arcs. sttFiWBR ^f& gt'Ww c^jf*r 

*ro> i 

(R) tn$c<M<wifa$i g 4f& fafta fc*t?r fp% m %*r i $f^ronfiR ^ sn^rfsrf’RBF ftlwsR^ 

fn$t«Pl«Wli"l 9 | W 5 H I 

csttfiR ’ttfetff)’ (hydrophillic _5 R*T 1%fR ^rn^pr-^ «nw) ctor «n^ Ito 5 «rrc^ i Mtf^r fiw^l 
jr c*tM5 8|re (wr^1*R ’ntafT-Hydrophobic) Lipid ^sbet tot f^fjf® ^r^r 'sitrr fro? «htc^ i *hf r 
^ *lkjR ^R^ c«trf^ ^'SFir 9 Prk tot pv5TP^5T <irbs wm i fe# Lee (j sm) ^ fluid 

Mosaic 'toto 5 5W«1% <pwm i fafojj ^ift^r ^rar ?RiFt\s bt, Pi Pi®' '5R^r wsir i 

wj<r tos PRwna'T w®r 'Q «rsfea«T £t#5i i ^rpsjfe^ ^pR^inr c?«tT c 5 ^ Piw'G jr iR*r 

's^t (highly fluid) i ^ wra ' s rc 4 u ^rr’SFrr ’src^sr 'Sr^r i c8tiiuc««i l^if^R, 

cejil^ws : rw i«n^jr, «rra:%¥R wr cwwaw 'Q «i% > ^ i psr ?Rf*r Rnr i 


C»il' 3 fl^ 'SR^SP »TN<PSIC'R ^R«r ^)? 




sNRSaR : «tSf 

4*1*1 «>i taw 4*te?i$w 4>i<<wf5vsi 'Q 1r1%^®p3r mm cirocsMttceufiSM*! tRRfR^pflR i 

«p=i?r oi^fM rIMIrw «nw 4R?. ^rt rw rip® or^rar «nw i ^rt ^err w rrtrr rier 
ii)^ i^rsisr ere^ 5 rri ^ser -ijM Tsai's s rter i rrIr RRR^istESat’ ® csjil^T^a^^orjfiRi .sriiIrr i&RftjPa 

®1rh 9 tT'G?ir rtr i f^%Rs e<mersi Psvsr ^s ripper err <me's ^r° riI^r ^s E's^e^j stER*r <mc.'o 
<MERI^I<(E^EL> s1 ^Ri^Pa o|\S3'» iRCRMI R^RT 3R, RT OTPStT^RS R7J5cTC<|3 *RSjR R>ER I 

fRiiftR rtrier § ^%w Ewc^a rr W<prcoR stRtRijfR^T errr i £sir shri^Ir^ f^ut l<ifijiii 'S Pifesi rxesIrr 

<WES«l SRI «IER<I> R® E^IRfasl* W fWER RR(R ERER 3 Cww >3R° EwaR ERER 3 «j|^w RfgRlf^S ^S 5R i fw 
ER 3 lRl%it RR R^R sri c®fri rtj, <$f& fcjWESRI (differentially permeable) RtRfc c#r ERRRT R& 4R RERI 
fRER RlRRlf?® ?ER V 5 T 1 ^% I 


ERRRlRl'gD <t*a<t> (R5R Ri? RStR RT St^t R5RT Rlfej^ P&RTRfERR (factor) P&RR Pfod^T I ^R RERI 3 R 

^RIrh^ertr -(i) wtrstr (size) (ii) ww (polarity), (iii) <p CTsf (electric charge) ^R?. (iv) 
5^fR«r (lipid solubility) i rtrirR's c^f& « ww ^ (errr- RtfR, f|pfra®T) fRtfl oifo^vi 

R5ER RTER 3 I RP5 RtTRSfERR ERR° 'Sf^ (ERR*T-?lER 3 tSi, *l > < KR[Sf) *T^ESf?P iRW RfeE's fRp|tt oipi^n ^t\s R1ER 
rt i wir bisTvb Rt 1 ^ (cwT-FTiferw, RSrf*rRW, rstNrrw rurr) rtrirR's fRE*lR rurr figRR (ion channel) 
RT igmERTS 1 ERtf^ERR RRIW iR# olfedjvi R>ER I 


iamERf? eriIBcrr g (i) ^ ERifNfRtflR ^ c«rc<P ritrr «(& R# rip® i (ii) ^ ERTf&R^iRPfs «r«fa 
Rf® rrspr ERtf&ERR ^ jjjHi'trS %»R «n^5 ^r- (site) «HR5 1 cr csflfN- mIrwi 

CT^ «f<0 WTffe >i|R° R1^R5 ^ftRR «ll4>fi P? | (Hi) ^ CSflf§R oR^R- 

,5 if5<|vs-H RT, «fT^ 9 #<P5R < #R3R ^psf i 

/*“ \ 

f*W^fr R^hr "^tSf: esrPSTT^R 5 "TOStRR 'Q ^tSrStRT # #1? 

V J 


RRTRI ’liRR^R ° ^tRC^lf? C^flfSwa RT5TPII Pl'^PlBt'S ^RTCR '5^ C^Rfilglu lijRR 


(a) 9 #^r (Uniports) % IrIw^ ^m?k otirr rt ^ fafta c«ws 'QRra RfRRtf^® ?r i 



% : i.(t : RiRR^R (^HR fe : i.vb : ^CT “RIRR^R C^*fR 


^tl ’rfRR^R (Coports) § Symports ^ RRr»f 1w «lfiMif$>s ?r i rtcr ^ rrirr 

RRRRR OTIRR RT op^ RlRRlf^® ?R I ^ RRPRR RRP*f oqR^ RRPR iRRfte fRRS Rfi •ally's \5RR5 

(antiports) reft i 



C4315 'Q ii)5 «i&5 

c®tifi>5 cTOfii'jlfi C5C53 '© 9 tra 555 *; 55 $ i f^ 55 5Tt <> iC55 5T4TC5 5l55if5>a 55 i 
’Wsf 435^155 fifiro <5%H5 ’tf^tl^a 55 , cw- H + 45l5l5TOK + 1 OH' 45f4f5TOCl~ i 

fifiii 4I5C45 W («II55 41543 >Jvs<lln) C.3Jl>l 4I5C435 'TOTOT ^i^lfea 55 I 

fe'»lt4 fifes! 551*1 *RT^ 4?C5 C'S'TO 2tt5*l 45515 OT 55C^r ^CiJ <^[5 5\a4l5 ollC5 1 
i 1 51545 W5TW (Carrier concept) § finite ,9 j§wt C5 cotter «tTC5 C^lwi C43iC45 opstto TO^n^feT 
55117# TOt ^filfirl 514151543 ^5TC5 C51 5 fej5 3|f§ TO 45^ ^51 t*tC5# 5C4 C»TO TO*T W5 1 4 Sjf®515 
9 t 1 5 5 sff& 41545-^^5 5C®t 5 ^ 5C5 CO'Ste <?tC4*t 43C5 ^5° C5'4TC*T 5C5 C®ttftel 5T«j1l> 5IT515 5^(0^ 1TO 

«rrc5 1 


5 1 fesfite »ivo4i4 (Fixed pore concept) s ^f^ffe c^iiWlccH TOl4si5i fe 5 0R315 finite fife^ oR^rw 

f54T5 51C45| 5Wlsf 51543 ^lf&M4 5?*MC»f TO 51543 oT^^ttefifis 5f54'sfi 3#C5 445f& TO*T TO5 

3|fi TO l ^ITTPlT 5jcjf& ^*14 ®C4 fesTO of§t55 5C5 0»TO TO*1 TO 45^ C<?trf§4 5f<$ WI5T5 *j5f5TO 
fip£5 '9^5'&IC4 £tC5C*l5 W5T fefi 55 l 


(i) C4315f5P§tos C^tlfite, >35° C43t4 C4314 C^M ’ifiRl^life 4TC43 I (ii) 

C<#Tte^fi43^5lTOfi.C4C4 (structural), ^461154 fecro (enzymes) >35?. 51543 (carrier protein) ficro 
5K45 1 4^4 <8 9 tf55T c t' 5 1^s ‘ !> tr»J% 4143(73 41C5 I (iii) C43|5fipf)5 C41Tt 5F^ '86K45 <?H5 '5145( firl%3 I 

fitfevS 8(5145 44C4lfilfift5 (phospholipids) fTOC5 41C43 I <% 5435 *HTW 455T 5C5C5 - 5t5 

44CTO 454f& 54 5TOfTfi^fe43 oljlftvls >35? ol4T 5t5f& #&4 2tffe5 (complex) I #§4 4»1C4lfilfifC©5 TOT 
C4fel44 (lecithin) <?t4i4 1 4f5f Itwi^nro^rtfife, c 431 c=i peel's c^tT 515 1 fiiffe ^rorifiifitc^ TOC 455 
p#r 5TC45 I C^PT i43t5 <74455 RNA (i%KSf5 (54TO), DNA ^WffW'G 5TTO “TO I 

4RI5fH4> *tfcr : C4514i4llgl4 <5515 5Pfl5f545 ^515H ^tf t®rf^ ’S C<5t1^5 1 #1^(755 TOT 5TO#lf»t^ G C4IWPG45 
5TC45 1 CTI^Rllglfl 5WI51545 ^515155^555 ^Tf^rFl- t<5l1^5: ^0-1x0%, (qRWlfoPfW G C^IC^IC-^^I 0 !): 5o-8o%, 
*tWf: ff%, ^5W1^5: <515 Oo <54515, Wli^SR, ®155 G -5ll5 I 


£ 45 | 5 %|ffa 5 i‘ 5 ref 55 s ^ 15^1 : < 543 | 5 l%ft fifes! 455 5 CT 5 l 4 W 5 fifes! C^M 5 T 5 l'»fi's 55 l fil^filFfe 
45 TO ^’KW C 55 T 515 - 


i 1 5i^®fe®Ti^ (Microvilli) < ?tlfic4ic45 on^ra 5i7si 5fife to or5?5T f5T4lfe5 

■olfec^ 9 ! TO I 4 t 55 5 %®lfe 55 ^ TO I ^’©T^TT 514 T 5 < 5 <s: ^W 5 > 5 fel?lfe 5 rsr CTO, ^5 C 5 WT C^ 
515 l ^C 55 5 v^lTi CTOSjfe O 000 TO 51 C 43 1 ^51 C 41 C 55 CTO^t^T ^C 5 l 

5 1 feC 5151^45 c«fero (Pinocytic vesicle) : C 455 f 4 lft CTO 5 W tfmrTO 55 fw « 1545 C 4 feC 515 l^fB <|5 
csfero toi 1 ^Fir ^ 1§5 «t% 5 iC 4 fet 4 i 4 i 5 Cbife 4 (Pinocytosis) 5 c®t i Irot 5 45 C 55 cro C 5 TO: 
5 PJC 55 fe* 4 C 4 TO feC 41 C 515 55 l 

O 1 5RK51C5TS1 (Phagosome) ■■ C445f4l|tt C5C4 'Q fill's ^5^ «jffe 43^5 5^ 55 TO5'ffi5i 51^C5l?JlW5l5 
4351C43 5TH?1TCTO TO l <2jWTOF ^ ’l^feC'S C41C5T C4SR5T CTO ^I’ttf 51543 valfec^ fiTO TO "51515^ 
51 ol4ifi3^ CTOT51W 2tC5*T 455(5 l >5 stf®5l5 ttliTTW f5C5 ^'C®T?KWC55 5C4T WCTOl^^ C'»fi43«1 
55 I C555- (75^5 43fe43r 551^1151 TOlfe 4 ?t1^515 #515 <5^5 ^C5 1 


^HfRflsPT : RRRR^ 

8 i WT°*K (Tight junction) : RPt&TOR Rtprsl njf& wiw tTOlRift >a(w«p rru rrto ^ to 
’ 51^5 wr?*R ^ to i crtor 4 w fro t w?r Rpr»f writ® rstos rtcr rt i >iI«pw Ir^to 
rttor® ^rr ®r^t crrt rrj i 


<t i (?57n?nFrrsr (Desmosome) = RKTRifa ®prf^s tjft> crtor cTOl%ft g?«rraf|\s to 

(tonofibril) 'S'g^s* rtcsr tost r^r ^to i totr c©RtpntRiR to i ^f’WlRRiR fi^ips >*irr cprt w i 

^RT tjfi> t<MRC<l> ®JTRqi RTO I 

tTORligR ^I®T : CRTOR falhrS RRPT R5CR I C<F»IC^tl fTORRJIR R^R R^T R>CR ®T«fK Rl^CflR R%^T 

®PT$T TO® or»J^fM <J^C<p> R^SET R>tR l ftfes| CTO TOF( CW- RRl% R%, fR^fiFSTR CRTO3R ^sTlfw ^UlCva RTO^r 

to i ^ Crwcto rrt rt crtor r%r « Ik® r^r^r erto Irttcur to i 4R©if§R « ornl^spr 

’SfRR ^TO i R|RR 'G '2 |RSIr*H§1r^'qUJ RSfl^iRfeRRRRf^RTO i '*!%3FI% p n^ 3)ft TO’ CRTOR CTORTO «J% R>CR I 
<il1^»-a rTst: cRtwr^ totor Bf^s Bsr ®ra>*T rcr crir^ir tefir rcr ®nt?rr 



l^ 5 *tR protos-RRR, plasma-wtro CTO 5 Protoplosm *NttR ^R% i crtor ®T'»jtorr rRHr, ®Pt%RR, 
csrfRR sen rto^ 5 , wi^tert, -shirrs <m*wspr rrtsT rt cto1rj% re RtrorRRr m\ cRfS\s ®iw cstrcBrampr 
tot i Ri^cPrfli&Tft^ *n^ Rf cytoplasmic matrix rrt i tos ^r tort?:; IrSQmiIr « toupp c^r%j 
to^ir to i c^rcPrffpsTTO ®rsrro fRl%^ rrerr feR ririrIrr 5 Rfror ®r1%wtER to i fRl%^ 
^ITOWR <?F&IER £StrtST , gn®TOTsl RpflR CRTOPre ^gl REP RTER 5 1 

wifRW « rr<mr : fro# RtRfRRfe (Purkinje, iP8o) ^R?l«Pr c?tniPT?ttspr ^sj# tori 

i^rcPrtJW^ cr 1%% cr r°TO 5 ?t?rsr RraRr cpr fwt^tRir^ (Max Schultze, it^bo) 

Prpt (Thomas Huxley, iPvbP) i 



C'Ste : i^fTCPTfflWSr >i|<pf5 R^R RT^ Rr ®rf^R 6 Tr, RsC^I l>«1^t®T, RRT*f I RR RR4J 

R^R Rft^lC-t Rifat's R*yj'®' R(W, i 4RRl% tsP% RR% RTfR R1 <pco RTCR I tRRPtRPSfCTR R^R R^RC^ fiRsj| fi'Ssl^l 

ftfejj R'sRTR RRPT «pwc^«| I TO RtlRT tRIRl ft^WRPf fR^RiR : 

i) MfRRR (reticulate) ^ ^ rirtt ^n# rrt to TO 5 cRKPr^lw tor 5 ^ is#r fro Rf^s i 

5^) 'ST'^g’ (fibrillar) ^ : fR5R*lt CpfR° ^1R RC^, tRltPT^l^R TOR 5 ®t% ^5 'Sg'RT f*TO Rfl« I 



C<Ma 'G ’1<H 

o) wrtwrt (granular) \ 5 f = la&si^l mafranR (Altman, ibMs) ^a aw, lafe^ aa^a cwBa'S' wrt ar am faw 
csfrcSTtnwa ’I la's I 

8 ) *jpwr ar (alveolar) ^ =jR#r (Butschli, ib-fc*) >$a aw, c«trc&r'gjrsfsr «ic*w 

^>j<W ar <pT<fT fRW al^s TIT ca^W olW 4 >Cr *11 ft tvs 'SWH i'sFRT ar aHIRa t^PHI-d aWT i 
<t) s»w^ra (colloidal) ■■ a^aR araar ^•jarSt, c®trc&r'gjrsr s r sgjar -^w <p°Ri'§l , ii *taraf i oRrs, ^Br 
wala 'sttsjjcst cstft^r, faf*l^ « orirt ’’taro# ^asfB ^Mga (emulsion) i awawa 'src*ty «ra asf^ft 'G 'saa 
^a^i war ara i 4 artf asf^R or^ra aw osft a*rr (gel phase) w orsp ara a®r w*fr (sol phase) i 
^ C'SR R*fT 'G mT RtT ^raafBw aAl '»ft's a *1 TCa l a a'oaRCa* a 5 T-C i SR asaiRG am mw i 

ara raft as *T^t: canfrum stara® laf©^ aawa 'Ssr « «it©R *RrrRa faspa i m • 
ft^aR: 

^SR^artfR: Cstf^(G-io%), asrwt^CgB (*-£%), (>-*%) 4 at*RJHT(>-fr%) I 

at*sR ^arwiR : aiftr (•b<t-b-<t%), «iajHJ (>-£%), ^feR aftw aawa acai aRftraw, asrRftrara, 
wte: ^®irfw atvg am astaft, ^aarc©H, aftr&WR ^jift oraTf «rrw i 

R5f®f : cstrcBrfTRra casrcaa aa a#a >o ^ a«w aiaa a>ca i 


RRHl 

iarcSTtfiww ^%, ©pr, afaa; am §t^t, afamas sf®i % ■tfsrfaas <Bwi«t mafi^ sa i aia amr asr©f ^wr 
a?»tfa®ta asar at s?ft caa ^astBaraft^pf etHprr i ^foaaa etHprra cmcRsJrwa rnlftstsa « wia asaw area i oriaas 
araica wraw araw cw caw arft 'srrwa wf cmcRtlfwa aflw ?rra tfiBicaRi^laa aw*rr ^jft a>ca 1 


cr t ■ —A— —l— 

^W: 


A 

s^a-^ 

sH'-fa 


carcBrgJRicaa aspst'swr 

— 








al^dtstlwa (Cytoplasm) : amr caaraa ^a awrw aRf^s « ftSQ^R oraa^, caniSraiwcsR 
ara ai^cBrtftwa 1 a^r « 'RfttciR 1 w caw ai^cBiam « carcRaRw acai c^r ar«% ca^ 1 
ftSf^iPt mste ai^cSiaRtws ar#t ^sr?c»R ara^ ai^cSraRra 1 a#a wrw^ ai^cRam ^ or^t 
(P hase) law al^s 1 aat: i) at^cBm (Cytosol), ^) wr%J (Cell Organelles) 1 
at^cftaa (Cytosol) : wrwa aRRt caaiaa ■^rar ori^s ^ ftSQ^ra caatacasr ai^w waf^s w^sr 

aa$ 01 -^ta, aaa^r <g caaaw^ wbsIr of^saa a#a carcBtaisi^lii awr«fw afsjjcBtaa at ^rarcaraRra aw 1 ^w 
ftfe?( ^©r 'G «i?sr ^PtaR at gfl^s ow?ra arw 1 
t®?a •n*ia awl : cafta, fata®, ^rcar^iaos^, ft 5 ft ^ ^ftva, 'iiasrr^a ^sirfa 1 

; ailft ^o%, araRi aftata aftw aaa caaa-NaCl aaa ^a^ an^la awr«f caaa-02 « 
CO2 ^siifa 1 ftjf afes amwar oqa^ cw^e ai^cBiaca arw 1 



«ra am aw 1 aat: 


i. liicSiai'sta (Ectoplasm) = ^ RaTfR, ^a^ wfs m, ar *nwar caacda mat, ^^rnw ^a?. ^wrirrstaw 

^ I 



#Ir1wir : rrrr^ 

(Endoplasm) : ^^rffrstOT fe'sCRs fetR> ^Mife's irrpr"r '®irc^ Rrs*lfBtR 5 ^wtfl'STRRCR i > 4 f& 

fife$ rrctr cRsifBi rtrr r^ i 

Riorum ^r?. ^r rrt 5 ( fifes) rrrr R 4 ^fi 'G Ir^Ir rsr ®ppfe «i«|ricr Ri'i&Bigli'StRM 1 ^'©icr 'otr r 5 rt 1 

rrt- ^ 1 Ri<><:Bi«iietvfiii rtvsrst ^ 1 RiwFpT 5 (? 1 

i 1 r%Bt#F 5 #r "sms^r rt rrr (Matrix) rt wcRrtfm : Ri^BrttrsrwR or*feRR, rtrr^, rirtrir « RRRff 
rsrr^Bj rrtkIIBr rtcr Ri^BrfrretfBi rm rt wpit^pstr 1 wc^ttsfR (ffB oiw fiofiva 1 w- ^ttrgnwR 
rt Rfegffm 4 R?. rt Rnss’jnsrsr 1 SftWRT ot^sr rxr^ «rc 9 WR «'3 <fr rirtrir, rr rwrIBr rir 

-^n^T'grrsrR 4 R?. cwscrr fewR ^r«lK crs^ fet<f> <fr rr rwrIBr rtr ^trarifm 1 RitcSrtn’Sfw Rp RfRRtw 
Rife ^R^ RlfiC'® in^l^s fifes) RRSRR fetR « ^TfeR RWtR) RUtfe ^ ^RStf^R fRRJRIR I CRRtRR fifes)'® I RRRTCR 
Rl^t 5 rfrm#R RlR ' 51 RR, RIRTRtR, Wlfe<RR 5 ra ofRRt CRR 1 R W W RTCR I 

Rl^rtirsftlR Wffi RRW S CR5RRR fifeR RRCTR « fi#fi RRT»feMW RtRR , fiRTRfo RRRlfe 

RfibIRR <KR I CRbR RlifriJRJ RSR RRT»f fi^IRR <KR I iRRCRR oiy'j 'G filJGjR <KR I oTTR^CRR RTRTER 

oWJ©FrnR 5 R 5 tF 5 TR R«,liJ'sl RS£R i BtssHiJ RTvft CRR I 

b 1 iRsrftu rtbr^ (Cell Organelles) = crjtcrr cRrtBrgft'srw fewtRiR RfifiB rjtrrr oii^fe >q ^sf fififg r#r 
r^w (RRflR ^w^rt (Cell Organelles) rcr 1 Rtfim^R ijr^rr cRR^tsr ^PfF( crrt rir- 

<F) oriRRcftRR C^rtlR 'WJ. : ^ RRtRR CR5T%J ofRI^StRT >(fifir3 oTIRRcft R1RT o[T^s RTW I CRRR- C^RraTRPB, 
R1%Bt<FfeRT, ^rar-ars#^ isnfeRR, R^fe Rfe, Rl^CRICRIR, 'SRf'GR, RTRsrfWCRW, C«feR5R I 
R) WIRRftfRflR iWtlR 4 RRtRR (RR%I CRRRT oTIRR^ W RTW RT I CRRR- R%RTCRnr, 

C^ttfeanFTW, CTf^'GR, Rl^lfipRICR^, ^•BlRfifeOiB felW%, Rl^CdjliBBfiBRR 1 


Cj i i. y . _ . ,_ s ?s . _.i,.- 



SH-TR 

^fc= _ -. 

CR5T%I RW^sfR RRJ RRCTR 1%R 1 


^igf: C^l^liJ 1 


H?'£vsf 5 ^CH WW 1 


■UtKitjiil 


m 


olR^ra IRRlStRIRRfRRT orSBgpSTRTR WTIRRRR RTCR RlRf^S CR RfRMR ^ITR C?K1 BrR^1RR R^B 

ri^micrir 1 fissT^t (Claude) iit .80 rtcr ^ 1 B RRsfRR otiIrrh rscrr i R^r Palade (^(t<t) 

R1%R5TW i£RT ^RR^fRRS oTT^^ISfe R^r R#m R3jgR i RI^RIFTW RT'Sp^ ^ ^ RIR iRM^TR I RTRlRRs® 

RHR 5 1 ^ RI^CRlCRW R 1 RRR 5 %R 5 i^RR Bt^RWRI ^RfitBy 1 

RI^BTfnwW ^ RtR^J fiRIWRTR RfRRT Rr^tJletRlil 'Srlfil^tR RTCiT 'ai life's £R RTRTWfR R^RITT CRIIBr R?jC?fRR RCB 
ri^cricrir 1 fiM^t (Claude) ib 8 o rkr itilB rrRRr «rrfiw ^crr i R^r Palade (*b<t<t) 
RI%R5tW >i)R ^CR4iBfi<b Rn^ftwfeRSR^R RRCR^R RR3R I 

RT^RfFiTsr orere >i)R^ RTR i^RM^IR I RTRTRR'® olR^R tRiB^RIWR fe^ ^RT RifiRR'SsICR 

oTR%s RTCR5 1 RT^STgfPSrW RIR^ni'G Rl^tRlCRW RRR5 I ^ RT^CRTCRTR R(R5i^%RS i^TCRR Bt^RCRTRl 
■gRfegj 1 
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1m : ^t^TOTOT 



to RNA 


wrf5Ws^(A. Claude) girosTO^fros# iistfs ?nw 5TO wrwr : 

'boo Ao TOooo Ao 53PT l5l*f§ TO TOT ’[SRs <kth TO° TOT CTO'TOtWTPTW I TO5\sfw (Jfe'bif) TO'l^Rgs 

toj%to 5jei 'sr%®rFm?ra g# ^r?»r cror tot, 4<i# to orsg’trsrifto f^ft to?. to ^grro tot i ^ 


torr^ TO 5#fw 5i^www tot cwr to i jkcttr w Roberts to tot cro n^wr i CTORTtfi#, 
xi$&i5%ir to? f^fsIrorftWCT ^I'SwftSrstrorTOr (Ribonucleo protein particle - RNP) W ^grro 
jsa TOTO i 


f^% § cr to tro cettft^r tos?W 5 # ctor ctor ^f^www ^tot tot i c^rrofM^ ctor 5n^c5r?iPSiCT 
^iwi snw i wrw <sm%rstfsR> ^rtf^r^r, i*)Si$Mi « wiRf^fffa ^ «nw to? 

’ntcfrtftwwo wrw «nw i TOnsre fg^froro, #ii>B^ « ri^cGi^to rttotos ^ to§ri «nw i totoBHh 
wrw (E. coli) to 5t?*ur <?ro up, ooo f^, c^n^rr ctort '^roft'S#^ ctor ^ ^rs^nr to wt# *\m tos *\ws \ 


t® 70S to? 80S g^ sRro i 70S 


sRTOw § WRTO 'Q i 

5%5rPTW SOS TO? 30S ^ g§ ’TO-^vSftcG I^SW SfTW 1 80S ^ftWOTW 60S TO? 40S ^ g^ 3tH-$vSPtcG 
f5W $TTW 1 CStri^T TOC?t5WsT TORI ?HTO5%^ SOS « 30S TOT-^f# ^^5%s To 70S TO 

TO? gw%^ C3TO 60S « 40S TOJ-^vSPfG TO#vo To b-oS TO I [CTO 5^W CTf^l^W TOW 

TORI TO TOgW^T TOT TO 


C’iRafv&&t to tot TO^FM^ TOT TOgwoftTO TOW S fro vsr ^TOiT TO i S = Svedberg unit = 
WTOfsf ; wRafoSsr 5CTO g 5 ^ ^pf*T «tf^?TO TOTOM^ TO TOgrsHCTO TOW C«TOt< ^TO TO I 

fro# Svedberg to tor S fro vot cTOtrw to «nw i 

«ll<pfo « g TOTgW ^oTTO TOT few TO? 9 tst3wr c f f#*f£ TOT'S TOTW Wf# TOTIC^S l >$f& F'QTO 22nm 
TO? 20nm i TO gro 1^# 1w wi^s i ^WFrw «tTO cstri^T « rRNA fro tsft i E.coli 
c^nro «TOra tot to ^wftw i 70S ¥i^wwrw os TOra « to tort ^g c«rri^r «nw i 
^wwnro to c«trfSro -gfra i mRNA ?%tow *nw ^ to tRNA ? ww csiri^r 

^TvCSfw TO l ^TvC^iCTO ^TTO u5|^ ^TO ATOTO CTO TOR# 51 TO I C^ I >1 mRNA- ^5 TO?f TOT '5'TO ^sTW 

5T ’tfrorw tot 1 1 




#a1%sia : aaa aa 


■g aaratawrai^RNA « cafi# 70S ai$caio>iiw aeae? 23S, IBS'S 5S 
areaa of& rRNA ^ ^ <n aweaa carfNar^ i araafaea 5 80S aftearcaie*ia ae?rc5 28S, 18S, 5.8S « 5S 
arcaa sfi> rRNA ^ aaa* vo aasreaa carf&a ^ i 

^s,a% g ®r<5^%«5 carea art# c®rewrw (DNA) caea 5 ^eafsja- casnwia&OtaJMipi i 

sitcwra a 5 !® g c«tifN axcswa asar i carf# ase?iae4a mRN A casreaa 30S ^ ^fs caaeaa 

40S ?rw $\Blad>a area axeara 'graa a>ea i ^aaa SOS *4ax 60S ara-^isiaeis ■ii^s srsj aar®ea 70S («nfa 
carca) >iia° 80S (aap® casrea) ^a^ a# asea i ^ i faarea 5 axia^r asca i 


f*Wffor?r *#a a’tw: 




ai^carostw ^a a# cawa? 



f*W«rfa <i|Rki "a 5 ^: 


" s aafea^a fb(i?'s ffer 'aw a>ca ^<^f5 cara>ra teta aea 'srraea i 



fa^fiwreaa aawaafl «wR$va ^ %sa faftt la# atar onaaf cw& arlaaa, 
wfw, cblarEbr ar ajrrw% arw a^cSr^rstlaa 5 ^gwa aw aaR a^ 

(aaR w) i la®# asjRear aaR (Camillo Golgi) ib-rcb- area aaa 
c%r « fasreaa >$1 t> caae's aw ^ax #a aw#rrea aaaffasrea 

4 ^ijiCTa aw awr ^cae^ aaR a^ i ^1%a ca>rea ^ar w altarea or^w 
asea i 

casreaa la^QaiKaa aswrasR araf^s i$ax w*ja ^eaatrrsRa 5 'snfaaa caw 5 ^ ca a^sa^ear aa axast b'G^ 
faRafa « c»Pi<pa faf*fs, casearea 5 ^a^era aaR afe ar aaR arnaiwuR araaR awe?t<i aea 1 cwcar#a® 
^iFi^aTaraa^f^amcaarwaac^aal^a^caarawi an aseBfaur « af^eaa’iwwr area aa casrea^ aaR 
a® area 5 1 


t wPtw ar^ff ’Wa 
anysaata^a^a 

Wia^atai# aPr 

1m : i.b- : aaR afer a&a 


anfi^ia : la®# a^aear aaR (Camillo Golgi, ib-^b-) aRsw c%r 'Q fabreaa ^rgcasra faft^awea >31 t> 
arrlaw aaaa 1 asaa a^r oq^r^jmrfwa 5 ctifB^aw ac^s ^,a% 1 

ara^ra : araraa® fa^flrarcaa 'W^ra 5 tf^ aTa 5 ca'Q casreaa faarara faca 5 ar casreaa cacarear 'srraaw aaf^t a® arws 
arw 1 c^iac^ca ^eaa «ra?rcaa a1aa®a aa 1 aaR afe stif^e^rcaa ^a# aiaai a#fsr , g[i' s i^a aprN 1 1w 
casrea ^eaa a?4rr aw 1 oflaaa^r ^artla'S^a 5 casrea araraa^ lafef^irreaa awrarfl aaa^r orassra aal^t afe caar 
aw 1 fasRj#a Sfeca «#«1 a® ar^c^rtn^aw fa1%® ora^w faawra 1 

Rr'afo : c^naarla'S^a 5 c^wea ^ fas^ 3nwwi^5 « cGQ c^ w#i5a ^ 1 % a1aa^#5aa^s{#a wnf^® 
a#asw aa% a^[ ai^af^a 1 ^Iwrewcaa ai^cBrtfpsrw ^srear area, fa^ ^nl^lwrca araraa's la^f^anwa 
aswrasrfl ^tl^s oia^w area 5 ar la^awea faw area, awa'S ar 'srrlawa w faar® area 5 1 ^iwaewea aa% 
a^a a°air i (fa^^aaw) caea 5 ^,000 >^a caf% (^*tareaa ai^sreae'?) area 1 


f»t^#a a 5 ^: aaR a^ #? ca 5 wt#5W aseaa? 




«tkt g c^trr fofecva Rfet ^tkR cw»rr rhj i ®r^r (Dalton) Mw (Felix) 

Rissi^la ^trsrcvs *i®rfst <iR>c>s flnfi> ^rrIIrrm i w- RwinPi rt ejtr>t <#t, rrs'G'R rt rs 'G 
Mr<w i 

(i) f^ptJrafst (Cisternae) g rrrr (Rrt fH*f§ « ^iii^ M 'brr RiRfgva rr « w*irr »iitei<pM>j4 rsqftt Pi^infl 
•TTW RUB'S i RSRvs "SPJR RT^gffrsrsflTf ®ilPl<W CRW rJl'-HJl-fli*) 'Sf^ 5Tf i liJ'iJrR RgRT 0 - ^oft> i 

(ii) ri^gr (Vacuoles) g insert fRRJrafRR Rrt5 RRflra criri4>|vmi rIrr w or?*r i IrrShBh snfta ^■'Gvst 5iu 
wi^'Gpra 3 |fi rtr i 

(iii) Mrrr (Vesicles) g fSpSrafRR Uter flw otcrsrw *fg ^g rIrr rr Rgg rw rt M*m*r 

rrt ^ i ^ftt ISpR#) crw ^?smi <^rs rt rrr^ «M*p rt^s «nw ^rs.'spjr rt rtxpjr RriRRft 
m*lt ^s «tTC!f i 

diRiiifl^ Rkr g rrBI r1%r f%r§t IrmimBw flfsf® i c^-a rcr! rcrp; ^M's crIrRr 'G crviPr 'Sri^slu 
^wiRtRivs i 4>3irai1^*tRi®, rj# wrfe, foi5ifvi.).Ri sfsfe'Q srarcs i rrR #ijs sjp rUrtft ^rwi^st i 
«?F^ f >iH«ti^»i , SFiT ADPase, Mg2+, ATPase, CTPase, TTPase, Galactosyl Transferase « 
R1RRI RUrTCR ^WPSf i 

rrPI r^s : riI^cttptr MU <mi A-MHr 6ii\siij ‘ s> twtc s J% rx£ 9RR wt, ^•tstT^st PH's wt, mHr, 
Ri^m^gR Ml wr, RiPt crr wr, wfB^iw R^sw gRitfl flt#^ 

rrti, js Ti%RTr^rai^v& r^t^rr « rUr^r of^t^r wr i wr PfoistwR Rr cell plate Ml css rrrt w i 

'Q MfBwR TO '»T5tR %RCR ^5pSf I 


ftk |J?V. .__ .qjgl .. 

^TW: 

N 


^R-H 

«tW R35R? ~ 

«1«lfeT<?jti ^israRT # ^ 

: 


Plw RtrjR R5f5f: ^RPSRSR Ibis's TM ^R*T RCR CRTOR Mr ^5^ ^TfRT 1 



ri^crIcrIr (Lysosome) : Lyso = ^eiR^ift, somo = r® Ircrcr ^MfU'Gf&Rs c^r cr <#r wwlk $ 
fltffcrfM oragRsrftu ^rwr (Icrcr ^pst rcr, 'stw ri^cricrw r?r i 



RI^CRfftWCST omI^s CR 
WRSlfl, somo = R¥) 1 RRR?*I]RS 
MU ^r 1 ^<t(t 5 ttc 5 t r g’R (de Duve) ^ sRtRs ^gic«ta rtsrrR w«t 


otrr vs 

4R5ff§sr 



RR (Lyso = 




de Duve) w carta 



fspStW 

4 a^ ®ttfaw arspt ^ar ^pfwr a>c?PT 
: JTS^vs *1*# a^ at 


' WS 4tW ^<^1% I 

fa'sfe : tefeacaata ^trappr® ^taa w«fr ara qr ; ^ c’tentsra fww, ^r 'S 'Mot Fiattara, 
®n^7nFTrsr < Tt'S?rr airr i afa>ca>ia, ^jftrpra, -^tara, oicaiu «)ias i *D(.aaa, orf^, awiais.'S 

^ fawi Jibe'S «ii^(?ii(?ii>i caf*t atta* i faf^ carta ^ta? aa«ur « oiiavsa fa1%^ i m 5 # oaif^saiprar 

ofl?" aa <%m ®ttfatartaa>; $TI% 3 TfFTT5r aTtas I 'Sta C^Pta Cara *OTSI aTSt asta, Caa*T- C^a^pTar, 'Sjaat 

wa a>ta, cappr- ^iw, oi^jpla, tvsyfa carta gjgir ayaljas sn^artara attas i 


■ »ll(.«ll®l«1 ^ 


-w 




afa’tPF liH'Sti^n 


'S(^l*a «JL*fl %& *l%»flWlW« 

fe : J.is : ai%attaftaa 


aftWlCTIPH *tfo 


s&a : ai^taitaia ^ijiara c*tpt <afa i 4?r «w <#a^a%r i tartar tartar aiS.taitaitaa 

aa, CaTta llus 9 lT i ^pf s *t aa' 'S 'TaTta 3 *!' ^It*l'*Ha>\o <psr aa' i a^PT® Wata JRT *I'»}’»M fa>% TfHPfRT *mrsr 

fa>?ar ^5 ? t^ra''S ca^tr ara i ^tw ana o.^-o.b-o pm i 

arar?ifaa> £af*fc : ®ii<>taicaisr f^artarfSa' fafsfo fatfte®' caf§\s ^ass^ ^aeri^ii fataa i ^ atats 
WFrt&sr aiaa^ fg>$ ftaaaarft ^asfi^a \ «pcri ^a^t^taa atai atsts ^crai^T araartew, amta© a%aw, 
DNAase, RNAase, vacwiS.tasr, Wiener, t^tBitae?, answer vs ni$.cai©ri$>ia$. m (to aataa 
i*M6rl$a i ^t<P«pf5 “TI^TTTFfR *RTtaa ^aerlS.ta a^T I 

«t<piflt«a : latest carta lafcvt aatn f^sf %tf sjarca ai^artara ca’ar am i aiar «i«i t j iiw ^iar stappss ma star tun 
afe (Residual Bodies) 4ar artSppflfstas ^vsa (Autophagic Vacuole) i 

,r Tt% 7 rt^ r rfwa ^tw o a 5 ilc 5 1T 5 n^c3lPi j i (phagocytosis) 's^t wt a=tw i f?Pki*^l?) 

' a*^a cat?f casttiaa ^ypu ^gprta 1 ?wt asca i “ii'^(. j ii(. j iia ®tfaHPP aptest j ii«ti<u as^a i 
■ ^raa ^a ®ttfia ca 5 ^ ara >iiav airta^r^' lija’srt^a caa c^twa aj^^rPtr ^ai'rQC’at faa^ ^ca caa i 
<ii asietcai aca ^-stta at arcf&tcawft i (autophagy) ^'stca asr® wtalB's ’tfa'ttas- ^ca «ttca i ^ca^ aat ^a 
arc&tal^faa (auto lysis) i 





sp’t-fa 

ai^c^ipiicas «t^Pt ca^spr? 

V. — 

ai^c j iit j iica« a^srSFTt # #t? 

— : y 




(Centriole) : g cq «Rf^s ’l$«i<iC4> 

fsrcst «&fi> ^ str^ii ■sn%®ii^f^T ftftfo, ■*rra>T s^et ^Ti^r® 'strp pf%get i fw# Van Benden ^ 
orrf^w ^r i 


f%$% : w^ 5 , 3Trpfi^, clsfaff&wi^B, fei>iwi JUW Tnsf 8F&% ^feff ^ «riw?»r 2 jr%a t?t%35T *trG?rr 

w i cetwtl^GfN rot, 'StutB^t, g i Riwr® ft^arprst w^ifl 4ft>spr$Fr 

1 5i?«nr ^<K'Sji'!?i i 


C'&te «1^r : Prf^jGET •l^|<p|fl ) sjtlf oA£ pm ^tTIR^F^G O.'t pm e^R I 43T C^f^TCSs t<ml<l>l3, IJ5«T £ -s tMtf*Mra 
wf i Frf^«E=r stifFr® «t?»r *tf^o i w- i i ^ gsm s i <gft ^n^ffar o i 

rjisi 4> ^r fsrssOT i ct%get gjifjg sjft op^i^l^r ^rat i 




xHig l TORfr i (fPtIPM) 


B(il : i.io : PtfijjGPR ^t^*T 


wcfiiwfsr 


c^rss'SE’T 


ett^fB ^JpIqW «l«]f^vo <iR?, of& ^Hlq)<p f*TC5t Tffe l ‘ s> fa Tras> fa 3f?T2( of& ; 

W^PT A, B, C ^ITOT fi)f^3 WT ?5I l ^HI^WSPTT orhRst ^1^1 <M^ W OT \s^t Rf^fW 

SIW5 I PtfijgGPR «Mi^vo TT1? ^ETOS CT^lfwra ^JPT I C^lf=2p?ira^ PtfigGSTRF CTfcglCTW iftST I 

5PTT#R5 : PIAGET ^tfRis CSflfN, f5ri^ « ATP %H I 

Wi : COT RksIsh^Im »ll$vovg «1&R >OT?. RpPTfPlTPra OTW I pIRJSFfT G 

(ROT IRKBFfT G PlfaiM 3jlt WT I 







C^Ra 1 gc°i« <pi6i , atRT # 


f*W®ffr ^tW: ’’TI^wIctN G OT%3i?ra fef W I 


CSuSSSSESSS!!S95i 

^^r?tietf»i<p eiiPi«pr (Endoplasmic reticulum) : CW ’n^cSrsureiPr f%*w g 1%f)f^f*fg 'shIetot 
< trf®r, «tw g »iiPi<pi w»nT *rr ^otw cOTpHsit g Rcsty jjft Tn^cSttfrew^ 5 

ot^pit ciPrivs sft<Fn& Irs^ oir^r ^c?f, ^r i 1wi% Porter (5b8<?) 

C<F>I C*J i*RT c l‘*f'3 I 




onfepu : iw Ispfe'f wra. i’ffgra (K.R. Portyer) « #u uw ^mtJrsrfsRs 

wfSfoiiii «iiRi«pia «pw«i i 

feff® : isfwri%'Ql^ isrif^s srefeSfe, cw « fwt^ ■jqus. «rthi ^S^irfa’of^p £<Ftw 4 
«rafi^ fe’w 1 c*j «ic«rs c^rw c«ttffe c#»r ^jr & ^ru £^f£u ((^w-w^iwu, uw, sjf^) 

<$wtt <fe*r *rrauT ^nrr 1 


: sTI^rFTTOT §®tu 1%% w 


W-(i) 'spfi 'Q (ii) «rspft 1 


(u>) -siTpr wfB^w : u%urpn>iRifH sfiPKMc^TPff ^rsrtrFsrfes wfB^iw ^r 1 

fws «fW 5 1 wpr ®rif 5 i«wc* RNA ^ in^ 5 [%Frw jprj ^rr «iw® «ncr 1 wH^iou 
^5 f<ifife*j ■sf%®n?rrsr (microsome) uft i ^r£*F% f% 1 w 

forest «M»WiW: 

(i) : T^rn^f fmt, »ra, « ^n^r-gw ^riwptfr^ fere c#^rra i sc®Ti^ 

PijiSiflft w ^u 1 80 c«iw£o ftffefep 1 i^csra *trcu «iw<p wu < a o r ^ «nw 1 

(ii) c'»f>i<M <n (^pw : >ii^cBi?)ierw<i cwara fe%s«n?T i^n?rr ^ c«n^ ^ 0 ft fa vi 14^ ^jpt fafat 
c^tMTflw ^r feife% ’STtl^sM c«| 3 i^Bn?r <jt opw^ra ^t^rtrrsrfe wfB^iw jitot Mfllw 1 

(iii) fi5tefe°i ur HiPi4i4in' = « c>ii'Bi^fB'»ic<i 00 c«r^ joo ftfaiiii^M urm fed 'StiRi<W'S!^w 

fSSfa&nu ur 3nPi4i4Wi ^csr'a'pstftu* u®it ^u 1 > 3 ^ *tR3r ^sfRFire iii&ii w ^ «tr?f i 

c#® *fe o sPf ffe sfuctu «t'5 j r feu ^ti^a s (fe Pi-^i-gP), (*r) c^Pi^ « 

(«t) 1 


uwrufe ^«trwR § «$fE> ffe’trretrffe few %sft feffe; 1 wrf&TRsm fe%^ wwu ^csTife ututi, cw- 
^>Bimst, NADH ^i^cBicdjivi feii^, NADH vbimcviwsr, ^'Srife sfsfe 1 

^rartitiSTf^s STtl^r^ra R^psf o i 4 f& c^rni&r'gfrsTCsra rst^tc^jt RtJiw ^psf 1 orsj^f cstrf^r 1 

^i Cflfs^llw (%*fw «iF% WW) H\sl'»w f<lRss| WH, 2 p»% 5 TI 1 lill^ 

« c«ii(I>w<i «i^s<ii^ i^piw 1 oiww w ^ c^rastrfte^ CT^pnw ?n 1 ui^mictivi, 

?li^' 3 ilsic j iit i i« *rra^ ^ 5 psf ^5^ 1 jSrf^ iR^iRs ^f&iu 1 «ifSra cwfs ^Ts^^Jlw c«uf 5 wa «tf^uT^^ G T 
1 c^ 5 R l^»i«rws «t?r PiSf^iiiu t»i»na«i l\slac\s Ji«.iij\sr 1 




i^-f% 

^rc^Ttll'Srf'i^ ®Tlf®i^l feu «lfes? 

vi- 



Plpl’^Tfl <iltvj>^ ^Sf: ^ WffFSrfsRJ | stiPi<pIii fM «^T «ilwl 1 


*0 






(Mitochondria) : efw «iwi^ ^t >ii$ci3i4feii i c^tw pi ten ft* 

*n^t * 1 % ^ ^cBi*lsjiirc* isw “^'sura' sifc’T ^rr ^ ^gim e$, *Btfi> 

5 ®, si, (^*5*1 *il®iii st'sf® w> srrc* i ft'sa Iftftts 'Sfra’ft wrar j ii^t5itn®T j nt c*f «iwi^c® csp^t t>®, 
SaTsrc’tii? ^sirfg ^iuj site* *ife ct^; 'SWFp* - sn^cBi*iej , 4jr ^r i 



tM S ail^wJklfiJfll 

oiilft^n \s ipw : *fti*i?i (Kolliker) ib-tfo 3 ^ «iic°ii* ’ sp^ftwRt ^nw ^i^cSifJnsftrsr «ii*fc> 

^3R olllft^in ( 0 ^ ib-feb- 3TfFT <S®T (Benda) 4 ’SggW'SFnE* Vj|*!$|*1ta5j| «tl>l*<M i [€t* - 
mitos = thread; chondon = grain ; >i%'Bl*!tj«i*i i] 

: ft«ierwu ?nwr ^ew *re?l3T ^?r «jte* i c*rw ^<p|^ *n<sr iii^cGi^w (^bw- >ii^cBi*^i) 

«ft*PT W C*W Pi'elSTW 3TTW^ lft«llir\s ^GI 3TTE* i 


3R*UT : ®t% C*I£*J >4* ^\a ’ttW i 3MTsH 5j1% Ooo ^ a 

«TfE* i [<j<p\s iooo \aoalft* site* i Amoeba - Q§ «rra''5 C^f*f she* 1 ] 

«Itf% : W'ffoCa 43t ^Sf*RT, WIW, ®1W, '5RR5RSRT 'Q fQ^t ofRW 5E* ^TEIT I 

wu^r : *8i*i* ^jST*%5itg ^Pf o.s. - $.0 i ttwi? xi^cSi^ieaiJi^i ‘To ■srrtapr *r<% ’itEa' i 



^uIEJ'91 

DNA'n 

ATPf*rt|w*i 

m 


ffer : : 3 t%‘Gi*ls!aiira’*t^r 


*1W: 


c* ^rtf^m <ksm? 


/C\ 









’1(5 «| : 

i i 1w f%ft >5rar <>1%#® snw i «ji$m<i ctw-t « Iwsm* 

OTtSR 5®TT 55 i OTIS 1 # %*ITC8nf6sT 5I5MSJI5 ®f#55 I 5t%55 W5R3 1 # OTISR 1w t'svows OR(y*tfi$ 
c<f»c*a3'a fRR 5 oiw^ 'Rst f5f*fg i c«'sta«i waitswa €twwrrt<is W 55 i 
5 i §twr& : ^ t>i>icdw<i ' s rt5NR55 *frst isrw 5f5g2R^sr& 5t 5f5g^p -^tt 5t ^ *rm*i 'S^t < ’FrRsf 
snw 1 ^ wcawd 5t<iNR55 6-8 nm 1 «rag1%itos c^flvs cwcai «iw 5?rr 55 orggstc^it 1 
^5 5JlGa$l 5R<|s 1 

o 1 ATP synthases « ETS : ^rr "5RR ATP synthases *TTsr> cm*nw om^ 1 ^ ATP 

55 l 55® Q^RRJI^ft «IM«P PlC^H ETS oRl^s i o[R»T «ll$|t«STN i^llR 

«ifel^\s wr 5 ® 1 

8 1 DNA § sri^dsr^lsunr 41 ^stw f^fg DNA ®rR? i 

(t 1 5itRR5i5 g '-ii'i^i4fenvt ®t»iw wi^rrtpj «rr>®Tn 515 i <# 70S 1 <$f& ^Rsn^t 55315 <ra i ®riri 
&TRF? 8 51$RgR%M 'ilwJTO StlfiM, f^TW, SRR55 iSRSfl^T, C<5 RNA ^®JT% «IR<F I 

5i$aJi<*>fa5ui <ii>irafH^ ^ 9 tMR g , sn^R%n?r '©stct 5 stra m-% cstrl^r, %>% 1|ptrat% ^ s% 
C^5RETC^T I l®lf9tP5?f 5WI fco% M^IWlPlfafe, ^ io% *FJ# oUlf^hta, <mMf5sR5S, fel3livH E 455 f^f 
^Ft *Rt< i f%ft 1®re*ircetifi*T rjj® i ■sn^Nsf^rro stro joo <?nsrsi 5 ^^sri^r ® w 4*tsti'$5 

i xi^&i <1^515 DNA, RNA « 5%5Rrw ’ttOTt c*tt5 i vii^cGi 4^515 -sm%^ <R*r f4g 

45 ?w ’ff'sur c*Rw i cw- K + , HPO, Mg ++ , CT , SO 

■ 5^ : R5R55 5Hvs)il <pRsiSI 'SRI ^S, 9 tRR ® %t^T WT I 5plMa SRI RRss| 4*tSil5i| ® R5T- 
■ C«IW ’tt'GTir ^JRI I >!tw iRl^’RTiu CR5R-(^R^, i>>1 ^ ^R^ i>1 pGH, ^%®f&5 

^n^Nsf^nr *t%^ f^R l^lw ^ i 

9 t1%srR DNA « RNA w i ^c8N%ir r^iwt w i ADP c<f ATP cv 

9 tfw : t\s ^ra ■5TRRST ^5 7t \ l m ^i% <JR3 1%SR iWC^ TO ^R«r I (^R^f ^R^Rt'SSRf^ <MCSitl 

*11% ^rsn^cBi^OiiiR^ c^R^ *tfer ^rr i 



’Pf^r^stW: 


SH'-R 

V J= 

'5ti5cBi<F<leaijra ^isrstRf #t #t? 

: y 


^tW: 


1 w *W3 ^rtsiR 1 


RRPt% tni^GvbC^ w i^R5T?jr^ I (^R5tf5ST-a, OFfWlf^T-b, WRJTl^t -0 SflR^tlWR WR5 
C^RSTffT^ l ^ oisrl'T^ ^S^tM ^%WWR5 5^55R I ?tT^t R5R5 «HW *tt I 

€tf^ R5R5 5l«tlt 8 ^ 1 ^ CiJ% ^1%TO5R5 ^TWra'Ts io 5C® 80 ^ t^RsttffP^ «IR5> 1 1w 

^CCffl5 ^1%R^5R5 RTSfR'Ts WR 1 © «1R^5 1 






§ ^5 ca% (^rwrtfrc^ oiiffo 

^TTirra^Tvs mc^m rs rh «nw i ejfta SfewitH 
■4 C<r oii^fvs «it»i<ii hhr i:te 9 trc3, chrt- ^rf^rf^ra 
(Spirogyra), RtfRPRra (Oedogonium), 

«imw (Zygnema), «ntf& oiinTin 

(Ulothrix), (Pithophora), 

(Chlamydomonas), ^sjrfw i 
ortw s oiihTsh c^rrarffrc^? Wf hththRs o.s- 'sn%g j T 1 Spirogyra crw 

OR^RI CHRHH CRH'S C=#T I 

g i2f?to 'Sf^sC^r C<FIRT£t£HR fa'8l | srt*i<j HfHTCH C^HRIttlRR ^1% 3R I CJfffa Siwi 'anfpf 
liJttR l Wlf^t o.<t CHRTHSTH I 

wrfn rt c#nr (hr Rrr»f) jwfHf»tt orRnft rht wr^s «jtw i ^chic-m 
C^rRlfxpr HIW HR wifw ‘ s 3^fw <^RHr#rp5 “HIhRs RR3 1 Hf# *jli>G0!R oTRH^k 

cwsran ws cTpr^r (vesicles) chh rh hjtpt ^hh hr Rtrcsf ■hhI'»hm»ic<i hBst\s ?h i >h c^FPpwrr IhPivs 

RH i H3IW i h 1 ’$s§i H5R 1 f^ fH5f ^tRT RTCH^t ^tHTH ftofl H5R I f^ f^ RTCHHl' Rlfos| RHI HXRTH 

HRT H5R l iH'STCH WlfW tfll^Cvs ^Hl CH I C<PH ^i’^i'Ot's Rg^T Cj£fRT?iKRR 3jf§ I 


RtW: 


C^fRTtfTFSH S (gHRT’ilpSH *1^T £H*T ^ri^T I ^TH^T HC3H HRH'sTH *r#W=t 

•b ft> «f?*r CHR HTH 1 HR- (i) RrT, (ii) TSaRT, (iii) R^IOWb « HRPT, (iv) FJaRT RIW^l, 

(v) soft's « ATP -synthases, (vi) DNA « (vii) h%hIchR i 



(i) orRH'ftHr Rfr 3 cspiwrfiR? fRRtRfSH'fcn %sh fHf*fi Rfr I rh oit^s 1 ^ strn 5 nm 

*$& 1 fnH5 Irh ^ fjietHicHHcaws 1 Rfrf& cgpiwrufc^r cwr 'Q hi^r 1hRs?i 'hsh ht^tht® 

PliJaH H5R I 


(ii) C%tHt o Rft trial's Cjpl«lt^H(?i5H fe^CH HTRHTH, OM<j«t •HH'H'J* ^"TlH RtR * fa HtH c^l*il I 'HH'HCHJ 

HCR? HRt, 70s C«H^T, RjBltviH, IC^tST HSHS, 'HlHW 

iHHv DNA « RNA I >HRt?T C<wfoH ^ W I 






■OTI'NIN'WSI'I : 'VH 


(iii) 'S stPrrar = c^rsnr® *pfix «n%r^5 ^tsrs «jft orrflw rs snw , sii^m^ 

i «n^ETm?n?5? ^ «tw ^rr 5 ? 1 sjrw «iiffo 

0.3- 1.7 pm 1 sii?Bii<KiKs> <M 3 J<i>iB TOf R'»'S i ' 1 9 j&Ft'*r isirl^T «rrc 5 >4^fB 1 

fei> 011 ^ Isis's c^r^fRira <fs 1 wrrrc^njspr ^ft i i^nn^nsspr •>iifii<ri°£$rfr 

^ 4a wrw ^ 4 f& 18.5 nm *p?r, 15.5 nm b'S'St 1 c^RTiefcitsiro 49 ^sr 10 nm 1 «K®j^3 

twun^wsr 4 «ttf 5 c|pnsrif?psr - 4 , c^miRm -1%, <t>siMifiH srjnr^if^R, 

5T|BIWlf®ff*1v5 'Q *RFRI I 

(iv) c^w ®mt4i4) : ^ 9 ft*ir 9 ttf*f ^TPrra ^j^st «tiPi<m ■sirar «nw 1 ^ ^r^^sift 

s#R 5|F5 C^wr «=ljic*l‘nl 9FT I 4F9 «I'&J'8M 'S CjPlWlRpq fwsTFT SfTF 5 I 

(v) BBmB <q ATP -synthases s OTtgR ^ CWMW 3®[ ATP-synthases 93T 

<TO I ^ -SIFT ?W6T ^HStf^il STIFF 1 FWa^FfTF oRFlT VC6lf>MFlft>^ STIFF i «J% SJTFF 

qpron%T- a, fftft#*t - b, WFrrfN « w i 

(vi) DNA : (^rrartfre^ \ora 1w? DNA i ^sitft «nu j^oofB DNA ^ *w® mtft i ^wfij 
c^srFrrtipB ^55 3jft « f^ stcnmi% cstifiBrftsft <ffi i 

(vli) ^i%^rFTrsr : i|5fFTtfr^ ^mifiix'Q sjtfj i ci^sTrFB ?tm^% csttt^r ^ft sitf> i 

^iwiatpOfi s <FTFfi^t§B, cetifN; dPtratf^T, <wi«ifi5*tBi'b (wrml^T, $tflc$iRp« i i), 

DNA, RNA, fi^FTFrw, ^neti^ii, fft .^^sr, ^ stfe ^ fei c^tFT?tpB stffe sBrtf sr TmrrcpT 
(^rrar , ?fn^ 'Gstf^ ^o-io% i ffiIsr, $hI>h>i, f|t5tra®T, ^srm wwi^t ^t f®if»i^ 
l FlllBws 'SIFT b -0% ol3^%J ^JT 5IW ^ ^o% 3^%T 

^sri^i^c 9 ! or^ft i t^trartfn^ w ^st < FT«f i c Kt% c^rFtf^pr-a 

cjPfFftlFFr -b i wtf ^twri MftsrN ^n^tiBR « ^smt^pr i 

tIw t ttWjrfsFF utlwj (ATP, NADP) ricti^pivCSW ?t%¥nrC02 'S 

H 2 O Rt^tFF ’‘tWt W3 I 9^TlC»llC<M Rt^tFF ^FFRl%?P^Fr «t%?It R^tFR W I W'T ADP + Pi FlFF 
ATP Bsft w 1 ismi^i »i^)a®t?r ^rtfe « c^sft€hr tefl wf qptortStc^r Ptw 5rt^r-»tmFfl?r 
R??^f1mi^r?r «gl5 ^>*Ww %*r DNA w 1 gstcatSt^ ’flFii<i»i?E5l^c s t^ ^torfeT elttiiet^lii 

iSMeri^i R?i^W w 1 ^»ii^»iim ^rR=t w wiFf 1 dPtcgt?H^ ^cBiMl iv lw''FT ^o> 1 

«FrtWf c«tt^*t, wtlR® tefl w 1 dPtorfStFij ^ lw^ DNA ^rtF 1 ^rt^FiT 

Piosrn '3i*^t ^fS 's ^(.iiiBt^lii c^ttfiBr tefl 9 iitR i 


*1^ ^1W: 



^1^*1 w*i? 

(^FTtUpB^i <wei«’Ftr f^r«r i 

: y 


f*Nh<iTa <ill^w <t»|'st: IBIS'S fBs oi^r <r<?i ^^5^ c'IpBr BslB <pw ori«Hc<i i 




f^flFRlR : £<i>OTfl RI4(CGltll6K>l oRf^s RRtbtiJ RTfr, 

1%fOT1t® otktrrr otrt ^RFfSTRRR r#Pt or°»f^ rir rfsiw 
c^rsnfN oii^iw DNA r?*t rot 'sot PpisfiRJiR rot i 
P^rir crotr rirIwr or?»r i 

'ailfR^lR : %OT3f I rssI^I RRiP-pjR (Robert Brown) ib-oi ROT 
rotir (Vanda- ^ rrrr RifRfe) rmr crrr RffaR- rrttr rrr 

rOTtT ' s grot rtrirct® P^Orjir rot i Rrtfw 

CR3OT CRPT fRtSsfiFRtR ROT *TT I Pp% RsRTR 3 ?ppa £R3|R c<jiM-fR» 

grot, ri^crr csnl^s rw R»ftac\a RfRR'a rr^rj P^Qrjir rot rt i 

'SlI^Ri : PlfefifRTR RTRIROT ^JoTRStR I OTPT CRPT CROT ^RfGtRRR, faSIStVRR ('^ffR^), RITSOTT RMR >OTT 

^^iKtfw'G rot i 

'SR^H : P&%R1R RWTRRw CROTR RtRlRIOT oM%) ROT; CRRR *OTR ^5 3(OT Pte&RIRilS fRHIRIR PtOTRIRgjR ROT I 
« 'SflT® 5 ! = WfRRR « oTIWOT ^f& £^|P RW W ROT l CRMRRR P^ROTR RJTR RRIRRvs OT RT^R I 

rmot ^IPcrsotr jo-j<2-%^otrrotrtrotroti ott^rt's^nr Rraiso % Pi^fiRPn 


flW«twr 
fiWKHniW 

RfcQrtn cflitf»m 


fOT : i.i8 : P^RmIOTR R&R 


f*W®ffR“ R^: 


S H hPlR 1 ^HKH : RPT1TlP[R3'»OT >i|f& >|R'a fRSsflFR 5 '3|JlPl'!s 'G £Rlf§*T Prtil Gift's I >3OT RIOT ^TT^IT^^T CRlIbR, 
DNA 4RS. ^rwRi RNA, Rfl^M c^r-^H'Sri^.vi « rhiht ^RtRtR i 

R^R : Pl^PlPl'a btRfP POT 4R5f& P^OrM Rffe 3R- (i) IrvSQrjIR CXXCdH, (ii) P^PGRIWR, 
(iii) Pte&RiMR ^ (iv) PiSQRitR crCB^rivi rt <®>i#r ^nf^TRsr i 

(i) f^flFRlR CTR^R : OT R#R « %Rf#*fg RRT POT Rf®f& P^tRM Rfl^s ROT \5OT PtelsWIIR OTROTR RT 
PiS^lil P# ROT l Rf^g^RfP RT5J 1 80 nm b'G'JT « RIRgRl agr^8» I R% RR )Lim RfvC*r 8o-lro^ R5 RTW i 
R^gjR RTPR StTR 68 nm l RfesCRR 9 J^WC*r 8)gR Rl^CRtFTW C 6 ^ RT1RS R^T CR*T RRT^R I 'RTCRf-'^TCRT Rl^g’SR 
^^TtH6tf>l^ WlPl^lR ROT RTOT I Rf'Sg^R >T^R 'G I ^ ^CRR RRR'sf RT?*f^ RT S(Rf 1 Onill 

R'G^T l iRlft %RKStrf?fcT Rl^s I ft'Si^RtR iRRCdR 4R Rrag^SR^ f^bjiR^lR 1w Ri^g^Ri^ RPTS^tl I 

ii)RR %5R RTR PlSl^illR ?gf I RJjpf «I'»1'®W RlfSl^ ^WIR OTT& R^tT RRf^s I ^RR RRTR 

^Rf^R R3TRCR Rl^OTT R?.ffFo « RRliR's RtOT I ftvSQsilR CRRCdWR OT'sCRR ^Rl^ RTCRR> R>RJ 
f^WlRl^f5<P OTTOR >Rs OTW ffegROT Rl^t5r«JPSfOT iRR ^C5f RTtOT I 
RSl^ : P)Si>RIROT R^RTCR^f W i iR^'Gfm, fR^'GRIR « i^TOTTOTWOT RI^TtfPStR C«(OT RS JR 

RIOT l RI^Tfim ^R ROT Pl^i^RlCRR 1 r%^ R^R CRTROTTR Wm ROT i ^OTTflPStfsT^ crD^rotr ROT 
: ROT l PlSQpiJlR ROT® RTROT Rfetj RSR RTIRRR 'G PptRR Piillg'S 5U I 


St MI-TOM : ^*1 v wl 

(ii) fa^ssirsw (Nucleoplasm) g iw ; ® 1 tsareaa siwa'-g. « ia^ara megar faca «rrfa ^ aiamta « 
c^stala w® artea^a aarslfi>a ara fp^l^'Qffiwsr ar aarfa'siaap i ia 5 Q>'Sftr 3 w cstrfrR faca tela 1 

>w RNA fafe^ ^awi^r « alasr w «nw 1 

asfsr 8 ia^pomr « ipnprw wr®aa ar *rtaas %aea asrsr a^ea 1 fa^arpra tealaa* aaaiasft faawa' m 1 
iai^ara « a?»wte ^ararcaa awmsa stmmw tearca m a>ca 1 

(Iii) fa^sara (Nucleolus) § fa^arpra ar^sca staff's ^g, carmra, & 3 fa « areamp aa - a^f& 
fa^f$Gmr aipr alalw 1 teas# a*5rar (Fontana) i%- j area aama 4ft> caac^ aw i artefaa afearta 
(Bowman) ib-80 f^pFiPf fa^ffpoaw awmt a^caa - 1 

a?air g eft®jas «tw cam araraa^ ^a^fa^saw «iw arala^f , fasg c^lacm « a^itewca la^ffpeapr 
^a a?arr ^ ar area 1 

areata g araTaa^s 4a# fatal cdmipiicaa fatal ^nw fa^poam areas 1 fatal c$CTipriwa ^ fatal 
^#a aw SAT at aireBat^F 1 fa^«aia awastff c$pnpiwfi 5 c<i> SAT c$prrprw aar m \ 

g SAT c$pnpiii?ia anclai^cl mf^a lira fa^fiscamr ^.araea am? ^teasr am a>ca apr aeal 
aaia arear Fresno 1 

tete a^a g ^a cm te# wrfa^s ^ala 1 fa^sameas mraa's-(i) mi (ii) aiaiaia « (iii) ajrfiaw ^ tea 
arcpr m asaT arsr 1 

awwfaas * 4 a g fa^pomaa am awrafaas ^arata cartea, RNA ^ w afawia DNA 1 

aspst s (i) fafef$Gmr fa^as mim ^a »iara team aspsr a>ca 1 (ii) fa^tesaw a%arprw a^s a>ca 1 (iii) 

c«trf§a wsjsw « a>ca 1 (iv) fate^ aaaa RNA wsesw a>ca 1 

(iv) faS&aia caUgptwar c®wrfrW snteasr (Nuclear reticulum or Chromatin reticulum)g casreaa fajfw 
m$ra (A-te»ieta m^ra) faSQaiipia c^sea wrfmra msrea tef w caar ara 1 'sgafite ^ stite^rw 
la^ara eafBfaw aea 1 wtteaaeas e®a#a eiiPi^i'Q aar ?a 1 fa^f^arcaa Imrstaa^s ora^ra ar a#a 
aaias oia^ra ea ar^*r ar a^ *p=iIsh (Feulgen) a^ eaa ar?»r ar a^eas aar ^a c^wri^a 1 ^res^ 
e®iRieawta a^ c®ai! 5 a 1 eaaa fa»rm aragra e®ar^a w para's aea ore’mw arcST ’O cafSr 
aea ’jaassrea a?.ayr « wrater^s ijaTm aa 'sm ^eaaea coital caw aar ?a 1 «tc'sr < r> 
fa^arca^ araraaw «jwrtea tef*fe of^arca faf^ w??rR c^rrwrcaw arw 1 sjtel^ c^nwrearw m ar 
^asrfcas cac^Tlwara, c^nwnmr (ar ^astteas c^nwrcaafsr) ^a^ cm cm c®rwn?mw cacGai^Garc^ 1 
c^nwTFmw amsacar fm arw ^ra?. Imscar^ stsntea fflfafaas tetesr stmta 'srar arft 1 
c$i evil car caa aiaiaia 4 > a^r g araraiamca «itef& ®cwr DNA, RNA %^ra « aa-f^m c«nf^a' teca 
af^s ; ^twrtef ariaiaaw ^a^wrracafaawG wrr^ 1 am^ear laSQ^o'^i^c'isa a^raca ^a# DNA ar^^if^ 1 
a^iw : amte teteefea araas <3 araa 5 fmea asrsr asca 1 fa^esm, s^ 6 ! ^jft ^sjifa msr ^ia^r am a^ca 1 
asntea taavsea '^la<pl am'm 1 




Ptef^iicm mr § RvsQsjw cmra mmm mr to i mc® cdjioiiCHi^ « DNA Mm m mr mr 
Mimm #c3?r £#tit ?m «rra i Ptelswira wean m ^nw fj^ttwra mr cmrem ?m 

TOf l fj^fiRirer fCS? 'STTifTW RlRss| <fSf WIMm 'G PMm W^va I f^f^'QSTR ftSijjxp oiilPiVa m '51TO 

fmm mr to i <jt^r<irpirsr m®^ to i cMtfN 3 t?rot « to i Pt^sm 

Mm RNA ^egw to i f^Hpra « miMfo ^Mwem mmsr Mm wm 1 mm l^^lfp'G'gJTWsr mr 
1 c®iCMicm <f?*N% £Mf*rctii m^ 5 'S m^ 5 1mm “WSf <pc& i ewemm" fspSefrm, MmM 3jfi ^sk 1% ^test 
■^ptl '^fsR5f Mim ; TO I C^IWICTW «l®tlR)il PiWm 'SJMJ 'sjfi^l Mim l 



PlkljWIPW fi?%® TO mm I 




c^mnmr (Chromosome) : cm^fM^KitPRi tot mf*^, mim « cMifi^mroMlfe, mj^m 
war mM^ pw m^FF^ mw^ ^Mim Msnlm MPHife, Mmt « fmm ^*u ^fm Mm to mm 
c^imm m i cm feiwun snlmr cto 5 e^mm ?jf§ i c^emm WsQsyiom mi^ 

ms i Mem 5 iHSQ^npr Msrrfm ' 2 #% m?m mima Pifwg Mym c^remm mtw i or# emt cm 
^jm^s Pi&iitm mt Mima wnpa cm c®emm to 5 mt i to c^twnmrn Mm ^Mim DNA (f^f 
«i^npr RNA) fmm MW 5 1 toto otrfm^tCMipirsr (prochromosome) mr 1 mm Mem 

Prep PhsisHd's wr ®wwi cmr m i 4 'Shi mraM'a %m sign 5 smi mm m ^b \ 

«iiw o chroma mf colour soma mf body mi cm 1 msft c^remm mT m ‘stfst'a cm" mt 
mmstf) cm 1 mM 4 ?n mmmr cMfms 3° mM m^a Mira 1 
ib-m fsp 5 rcw Strasburger f-tSf^iJi r.>i c^rwrem wifm toh i ibbri Walter Flemming 

c^npnem (splitting) toh ^1? mmiMi ^ mto 5 m cm c®ww 1 ib-wr W. 

Waldeyer mMm c^femm mm 'TOH i 
m«HT o Mstflm t#fiieTO m 2n 5 fs?H b- i\boo M<% mc® 

Mm 1 miim ^rmh 5 c^npnFtw «rrmi Poa 

littarosa 2 n = 506 - 530 mtfm Mym, m° Haplopappus 
gracilis (2n = 4 )-^ c^npnprw Mbs?!! cMm 1 

wf fef%w Ophioglossum reticula turn ( n = ^ofS) W 
^ ^iwr rnreb ^rsMTiir Mt'cur cMm 1 Mt%s min? 2n = 2 
(CMmfsr = Ascaris megalocephala sub sp. univalens) 
m? mrfm 2n = 1600 ( Olacantha sp.G) 1 #m 

mi?Fbs m% cmc^im c^iesrrcm * w <2-0- m m*iT m 1 

r 





WTO o W)W>fi> C®ltTOcTOw TOWTOTOa 0.5 - Oojx friTO 'Q o.W - b )j. WCW TOCTO 1 >TO CRH WTO TO C^f*T'Q 

*rra ofsjr?, o.w jLt tocto 5-0)11 mtos too tocw i wi fwfwg «psr#i vii^cBiDw* croSicw to wrrRiww-wiw fwfws 

CTO ’TWTTO CSWPP TOTWTO TOWI^ 4WTOWTO TOCTO I ol^ 4 TOWTOTOa C^TTOITOW TOTWTO-ollfio iTO# 

WTOT TO! I CWTOTO CWTOTTOW Tr%WTOWW C^nTOrPTOWW ^lll TOWCW TO5 TOO TOCW I 

TOITOfro 'Q o CTOH iWolStCTO TO^R^pSf TtHW CiSCWICWITOlCTO ^T, ‘‘’(jlblMI 'G WWTO C3?T 5 rift’'5' 3jM <> ti% G fo TO I 

\5 TOt cwwtctow fwfe^ to$»t to i £#fsic®cw csrcwnro i w: 0) wrcsrcsrra « (*) cto^ 

CfWIFP I CH C^TCWrTO #)CWW f%W fTOTOW TOW OT'SCWT OTTO C®ICWIOTIW >TO?. 'Q iff x-CWWIWW wjolo 

toto ctww wiw^ wwcww c^rofFiw tocws otsotto tow tocETOsttw i 


TO?W«OTT OTTO TOW g 

i i cstcwiotwt to cwotiottoUi § c®tcwtOTtw TOTOTOfrostcw ^TOf&wr ijf& (wtotog TOfwro) torst toto wt2io i ^ 
TiTOTO wi<RbCT c^torororr (ws?wbw c®roTcrorf5r) wror to i tootto twi% wco, sj% cshtoiottcw =)toow gfi> 
wiwi ®ww%w waf& cspottotwtst toots , csrSiww towto etfrof& carcwtOTiw TOrowtrostOT fww®; tow cw Tft> toto*t 
fwwF to otw 5)lof5OTs cs&iwifwb (chromatid) WTO to i 
*1 OTMjlfTOtW g TOWf& CTOTO C®WtfNTOTO %W OT Haifa TOW Wf^S WW I WI^CGiIBto OT'GlCTOTO « WTCWIDto OT'SiCTO'Si-J; 
4 8jfof& W%o C®OTTOTTCW 4Wsf& TO3%\S ^PT OTTO TOW I 4OT5 C>IC^lfviHtW WTO" I OTHalfalTOCWW olW^ICWW 

fefaco cwwtotiwots pra^rro om wr to i OTwro-cwBiOTRaTO, TOwcw5tOT%F, 4 c®iot%f « cBcwictI^^ i 
o i wt^ (Arm) s CT^tfroirraw TOc*r c®TOTFm?ra of°*fro^ wt^ wro wh i 

8 i c^tCTiftiitw (Chromomere) s cajtroliw ws wt c^icwictito ^wwiifios ■WwTOw TOwicTO totoj, tocto 

c^trotfsiTOw toto i 'wlwlb^s) DNA ^row ^t%r ■Hl'nTOw wrow -sferorow tow ^tow to i totoiPitow 

CTOWcSlfSw 'S W%roSw TOTOH C^tTOtTOlTO WTOf ^rcTOTOW TOW %TOf?? TOCTO wTOr ^ , 9TOt CWTO WTO I CTOPT 

f¥wl C^tTOtTOtTO 13TOW TOTOt, ^TW^TO « TOTOfe Iwfwt I 




<t i ctowtoiIw frow (Secondary constriction) 

C>1CW>*ll3 fTOWWTOTOI i SAT TOTOTOI 
TOSPTO'Q DNA TOT TO$f ^©froro TOCTO I 


C®TOtTOrcW CTO^rfsTOTO wr#s TOWJ fW3TO TOTOTO W)CTO 
‘ W^CW TOCTO l 3WWTO Walt's 


'Q ^?r ’iJn 

•is i (Satellite) § c^n^i1% ofw i^t?rrw ^RRRf «nwr ^ 

rot i ^ «r$R rr cshwiotr of?c*r? rur 4R# cirsni^T ^ Iwca ^ «ttot i Rjid^iiSfry® iiwuw 
^trf& cwwTprrsr (Sat Chromosome) ROT i 

r i cBpnfsRrra (Telomere) s eRrr® fRSa# ^.cst.rrir (H.J. Muller) i^tottottot stiwrOT (BotiIvris] 
w 4R5f& Irrr w$r wit r^ 1 f^fR irrsMT rrot cBOTTfrotOT wstot otr c®mto 

'jft> 8ire ‘RRT'RTOT RTOT RSR® RRR *TT l 

b- 1 ^r^rsnf&R « c^rarc^rctf&R § rIw rsrtsi rr c^tottottotr cr w®t w r? rtrr ^ ^tot ^rapnfN- 

Rt«*OT ROT I <4 oTC?OT^ R?»IMf®R RTRP RtR^R R3£R i Rlw RR1R RsT ®OTIOTTCTR OT «T?5 RTF 

rirr w ^stot c^r^T^raifSH ww rot i 

CT^ifsrara on ^rr 1«% w c^i cvii cti cm-sj gs^Hr^srs ott^rm (Centromere) § Rotrs £®cttcttctr 
OTK-iirsi RR3fR « Rvjjlw Irotr ^stctr rtr OTCuSiftafR i cwottottotr ^ ^r^*r spindle w f® 1 rtrsir 
otir feiwc-w r^r ®ottottotr ph rIrrIw sr i OTWaiftRiR ^r ^»u Iwot ftr M f® rrrot 
c$iotiotiot Rt^ w ?r i CT^tfsmra ^r oir^r oi^jrft orr^f^iwr^ idjiCTipinr ftr srtot sr i cw- 
(i) otStotI^ (Metacentric) : csjtottottotr CRTSatftRiR w?tot wsrw wr cfwtw *jt> Ri^eRi 
RRR 3R l « C^rWfFTTSIW OTROT oiw^l V WOT wt c^tm I 




R5? RT^ 





JIMCmUiPiRjO 'iRGgOTl^jR' 

1w : i.i<j : FlR RROTR C^tOTtTJSrlR 


C’BWI'CT^ 


(ii) RMp/BiOTitS^ (Sub-Metacentric) : <®oticriot c^ifera wgR otot 4R% RTOT w?R w 
®OTTOTTOTR Rt^ ^ft> oPWR 3R l ^ ?RR CjpOTTOTW C^ROT STOT^ST ^jafsf L «Wffl RW I 

(iii) '4 RC$ig>iRH> (Acrocentric) : rRr cutottottotr w <rotr cRc-giiviRfR or^r r^r ^ 

<®(Rl(RlOR CR ^ ^ ^s.’R voR oniWTW ^ 3R ^ igRsttl C® (R c^lNc^ 

cgitiiic^rsr wt i J ^?r i 

(iv) cUwipiRa^ (Telocentric) : ^ iirr?rrFrrOT ^ c^^rferR «m^ i wr cin?rrFrrOT 

^ ft RSI iUR W >^R° of’Rl^ ^5 ^5 <0 5TR ?TJ I C^WtPfTOT WRft)Sl ^TR# - T 'WOT ' s n^sT 

C^RT RR RT l RTRWvs (^WKRTW W CRT^lfsRR RTC^ I R9OT C^rWTFTmRS 

^enRao (Eucentric) c^wtcrw rc«t i ^ ®cnic>ii(?isi rwrr i w c^r t<pR 
CRT^ifsrtiR or^^s «rrws 9 ttTR i c>ic^ifvRisift^ c^WicxRC^ «drFrf^ (Acentric) rt 
iRC^li>l?JI<lftf1«l C^nmRTST Ri?T I 


' 'src^u RiranR^R ^r wr ^ wot (Acentric) c^kricriot &§r 

w i CRdStfsRJfR 4R Rr<rr or^jift (i) 4R iR^rfera (monocentric) (ii) 1% CT^gifee 

(dicentric) (iii) R? iR^rfera (polycentric) ®TRfPrR \ twiWTR c^TTRTPrTOT f^RBiR rt 
RR'- f?P ; 5tR C^RlfBvSROT ROT s^««itOT Wf ^ WOT (SPRnRlRCRRT W I RfaCTiilR £^I(RI<RI(R ^ 
>W RifRR CR^ifsRH riot 1 Lurulla purpurea, fRf (Mri^t, rr 'S ?uqOT CRRTRlu i >4 1 ?OT crtr 

CRR CltOTRfOT RR5 <?t£R RlRROT CRC^lfR'SJI-d W® COT Wi ^ WOT (^TOTPTROT 
Diffusecentric Chromosome RtR i CdjiCRtcRiCT 4R£#r OT^ifsrara rot <R, RT Ir*# 
Heteroptera order 4R fR% Rwt ^s>RTR <®!RnRR R3T Rtu i 

C0ROTTOT dlRRlRR R^t : C^nROTTOT RIRRiRR «t^T CR*! SrfBR I <W SjSfR^RRR- RUlfe-DNA 

« RNA i C<?ttfBR- : %^R S?}lfBR, RR-%*BrR C^tfi^R l RRIRI ^’ttWTR tW - fsrf«K5, RTF#r?rR, OTfR, 

RJTRERfRTJR RRR, ^RStl'i’.R 'Q RIRJfRX RPTRfRR ’RTsf I 

i. CStlftR s CSIOTPITOT C^itl^R 1 r^1^5R5 ROT OTR Ir^N CStffBR RtR I CStri^R olTRI^CRl 

oJJllRCvt>^ RlRRIR RT SrtROTW StRTR^R' ^RTRTR I ^fB ^ WOT 3R I OTT- (i) RW%J CSfli^R RT CRIrR C«tTl^R 
(ii) Rffa CRl^T RT RT CRIRR I RWflR CefttBR-- 4RtlRR OT%J RIItR%RT olJll^OT RfRtf £R C^tflSR 

3R 4OT %rRr- csjfi^R RTR i CRRR-Arginin Lysine, Histidine i R§to c^tri^R— ®RT ^ wot 
(R tlfBR 4RT® RR*ITR I £RRR- 'B%R|1 rR, jjaRflOTTTR i RTRTsFT RtR^RJ ®OTRTOT Jc 0% DNA G RWflR 

tRtf&R io% RNA « csfrl^R i DNA « Rwfta crI^ot rot <to% DNA g < to% Rp-Bir srrflR 
RW#R CRtflR i C^OTOTITR R^RRlft iRI^OT ROT bo% RpBtR- R DNA >W ROT RW C®RlfBR ^ R® 
RTIR RlfR (RtlfBR^MT 3FTT RR’-RpBtR' £<?ttfBRRT 8o% OTR C^OTTOTOT RlkOTMt OT I 1%^R « 

RT-%^R iRl^OT RRMTR CRBRl^RR i § i I RRR C*PM DNA RpBlOT RfdRCSs' DNA- C^tfBtfRR 1 %Rt 
Rt3 i ®tRR CRfOT ®OTRTW ffe-RilRR^cRi^f^R RnrfR& (Deoxy- ribonucleic acid = DNA) 5 R ^rft 
^MRRl fR^R%TFT®tRtFTOT^^RR^f^RR RNA (RRRU I ?tRR C^RTOTR RNA "^fft^RWR 
jr i %R?R istfBrfRR « w to < JtS^ ,i R (replacement) i 

f^’Sl^R jqlR& : C^nRTPITOT ^ WOT PlSl^R «fTCR I W (i) DNA (ii) RNA 

(i) DNA: DNA ^crrm^. ^rtt Rtrsf i ^r 1^ i^nRfFrnOT DNA rt<^ ^ rR'Q i DNA RN, 

%RHRT RR f%-^SR l «fTCR RTwf#*f§ f®Rl1W%RW *fWt, RffSR RRR&, Rfyf1%fRR, 

sn^lRJT, «R(lRt « RI^CBli^H I RUlf^R « ^Rlfi^CR l^t^T OTT (4W ^ l^fe) RR ii)R° «fl^fsR « 
Rl^CGll>IHCR iRJT (^RT >nR ^ f^f»ft) RtR I 

(ii) RNA : RNA rt 5 ! rrr«t® ^r^ i ^ Riwf^f»f§ ^rpst 4#r, rtJsr rrrB, 

R^KSR^W RW cw- Rurfe^t, 'SRrfRT, ^rfRR 'G RI^BlfTR mt «lf^3 I 

RRKfeFTT^nfr'G i^nRTFtnR f®lf^&, IrIrR ^RSil^R, RHRIrRW G RTRwPiiirsr RIT?R G RRIRt RPItulRR 
RRsf rir]^ Ri?r ’tlRsrrtPf fwps? rcr i crtot rtrirr rir^r rt crtr 1r&i©h t*ftR ^i^cvst ^iritr ®tRIC>IRCR 
RTIR OTT RR RT I RRR RT C^RTi^R 'SrlPl<P-riJ RiRRfw W I RTr^R CTJpRT RKB^, C^RlI^R’ WlfRRT 'Q 
fej| RR ^C°1'Q >4R^ ^RTRTCRR ^fB RRTCW ^TI^iiRR RfR^RM I 


(R>R 'Q ‘ s T<5«T 


The Histone Code 

t f 

CC C C CC Cc 

f53T: : RpRR £2jrfN ^ *Rr 

t$ioitc>im R^sfetR 1 ? rstrsj *tffe i R&QR' wtlRFRi rot 3 ETC 5 DNA « RNA ^ fetROTT rot 
RCH>R 'S »hRcRR, ££)lfiR, DNA RrR’R CSflfLR, CRRot'R, 'RlRRt : 'l'*R S ^FTXF 3 T% 5 T*R C^TTf^T 

R*tRRl 

®OTPmR ?tr?JO(2-% DNA, O <t% RpSR, 5lo% •rRcRr 4 R?. 5 o% RNA 3 OTW i RcRR 4 <F RsfOTT 
£®tifRi i ^im Hi, H2A, H2B, H3 'Q H4-^i “%!> *w«is R&Rr ^JiM 1 1 ^rr c®)ifLR ot*t otB"rr 
ROT 'OlJlRfRI WrfRt©?f R?*tjr ^ICilC-J; RRRiCR ^i'b, 5^, 5^£, 50i f 'Q 5 cRR I >3^fi5T H5-*TI :a J <1^ Rc* 3R felfRl 'Q 
R?^ RTOT | 

3 $cniH Rot c®riRr 3^5 ^jjw rmr w ottr i ‘fw wr ^ 

rrpiotot Rfcjfpsprw (nucleosome) rtcr oifoR's <rtt ^ 1 <t\aiiiw ®OTPm?R rRR<f 

Rcrm RRw ^rr 1 

RviRstyi I ipfWf (ROT OTtRtR*T WlPwlOT ^"fiRH OTtOTT I i$?f Iwlac* ItRsI a»m R«sl*i)fit ItRsI 

rgw*i rtrtcr c^tcsrtOTtGW 3^ rM rRrR rot£ i ^RrIot crIotrbivs rot?t (solanoid model) R^R 
Rfto 1 li) rgwr ?twf R. D. Romberg's J. 0 . Thomas (5^8) 1 cricrrb^ rcsr oRRift, c^RifiR 
i 4 <Mlitoa ^PTS?tT fisl^'GFTfW RTSTfOT RTOT 1 ^^JOT OTSfaS £*tM, HRT bl<lfetl 'STC^sT (RITR 1 1 nm, stbvst 5.5 
nm) 1 bR#$r ot#s H2A, H2B, H3 « H4 ra RstOTt RcRr csRRr felt 1 ^rr cstfRwst 
?)otj<i>Rsi ijR r>ot op^ rtot, oRK criR b-R RcRr ^ Rott nRl^fos >3R5R otR-RotR (octamer) *Rr 
1 wR-RcRr i*rr>ot 1 rot rrr DNA ^r?*fOT otr (core) rtsjr w?*r rott i otr r^otR Rc^r 

cyfcRw gw GsnfRr (core protein) ^ ^ fw Wf DNA zm DNA (core DNA) rbt i 


♦ 


■«• WWNBIW 

fB3f : 5.5b- 

W? DNA-r Rt?feR rRcrr rRR DNA ^s*rw R^fr DNA (linker DNA) rg^ti RRRtf 
R^QCTIWtl Rs.R3R DNA-S ^ w ®5K ®RT RSRr l 4 RR ^*j3rft> ClRTRif 

(Chromatin) W «t1t1w 1 









©NfesR : 8^*131 

DNA-5 c<Mti DNA w?*r <g c^ra csfifSwsi <ri^,w Hi •ttot >4<pfi> otIiHr wcC ^ig<p i 
1%^ra DNA-^csj «ttc§t r faSQ^OTiOT^ «rr^i% i 

csjiotictiots ^piw % csgtOTfOTR *rra^ ■■$ <ji^<p 5 \si^ ^lw<i *tw ^sr, ^w?. 

■^Hl^ <FOT l WOT (^TOTTPPr w fo»r©iW 8)\ a P*P ^jw «fm l diTOTTOTPr^ DNA 

^f§ ^POTT C^OTli^T ^ C®IOTIOTW '3|l4>f'3 8tt® 3OT OT>R f^'SI'STOT 8t*fl*T '^fa'W 3TOT I 


^TW= 

\ 



tdjlOTK'SOT <531? i£|?r ^F3T % 

— 

cdjionc'SriOT^ dwiuft* »i$>w ftfl^wirsnOT? 


CfiiPHCSrlC 

lOl^vs 1*4 oi w <PW mHCn 1 


iSi&IsESSSb 



c^wf^teieiw ®OTKstTOTsr ^f*m : ^?*T5 i€1tj ^rjotit ®ottpitotri wot? wr-fa'sr w 

i cgjfOTTOTiTOTrcr ^rsf ^r wr-f*t\5T Ws <irt w %=r (^r sltera 'e#fsi 5%^ <ra) ^mot-^psIws 
f^TOT ^T'Gur i csgfOTfprw ^t 1%1% (physical basis of heredity) i &flt<isi 


$#f§T 4 <P 5JT f®R W %rfw® I %OT5 WOT 


'G ^r*fsHR 


%r§Ft ^ srrw i 4 ®piiww» ^?»T5i1w c#s 1%% otmiiIw ^r i cw j 

?t%rra WOT W WR'S «TfOT5 1 ®OTTOTTOTsI *t^W5 « 3R*tTP1'a *ll*M'aC«W WT #OT? 8tWt 

i ftw f^WHOT tsgfOTTOTW *tW 1 







<ng (Hereditary material) 8 Wi KW-1W®K wK-^rafw?® ^iR'® wr ^crac<p 
«i ^"Wf % m (hereditary material) wit y?r i ^*N% w eKK i 4 

caiiCTi'c^iCT mm DNA <7T*it(7r >Fife?® i yet!? #cwr w *ttw *tt 

^fercsf^i 


>i<itb«i Kfe ww f^TT^flprr s i <£m tWTf wi 5 ^ ^wwk faira*! w<r 

r«'5f<r'<P '^ulP’l® I t*iSfip<r* ahlRliJ '55®TT 5» W'ifa* i£R>5t<bl'Sl £sf<r >3iilPi’ii l ^]<i yj’1c®'9 <R r l<pl5i, 

stw^twff 'SR° ^HKK Rc->ic<i f*i)5Qp<p wtlw? Ww <ec^i i ^PTv^ty I*i51si?'3'i5R'® ’iRHh e®R$i k*trk ct 

v3 i)lPi'i> wr '®lc < ? fifcfspp WlPi*® w«t i ib-'iici) Kkt fbf^ps^R 5 *3 $HUi*ii<m k*IK (Misher) f^ferftTT 
Wf^Pf® >3^ v lw! J ’4tD'5i *iN<p^-f <K<H I‘i5R>«i (nuclein) I ib-b-«i> KKT wGiliH (Altaman) R^Ok*! WlRld'b’Sl *R 
w<lt'» ’IK i£K?. fsR' i l*r<p<i'*r <k$ii R 5|<p<p 'qjlPi's I R5fsp<p 'qrlPi'a <p|<R, ^RcalcsM, ^IRic'sm iRdalcsii 
t*m wm <?rk fe i hR( 3 ic®iw?i ’fe°r i£% <swt wpi^ *tffe- j>o% i '^1 <ic<m« it 
*r?RKsr fa$lsM> wlRbb mm i (i) f^f^ltwlfi'SfsM' wlfayj (DNA) « (ii) wtkw (RNA) i 

DNA R$I<biI<k« tdjNlfDoi nr3ur kKt I RNA *sk *I^Kir &o WI ’rt3?ir Ktrr ^ttcKUtwr ^tf% io WI 
“It^TitKTr l*r\Sf<p v 3«i Ic-'i i ^Nc^lc*! 04lftR ^rcjsK-i^RT Rci*H! 'Q (. i stc*ifi5<p ^5KT RSfgxp 'qrlPi'® W^t 

y?r i R$1 <m> wtks <rctr^ tttfe, ••iRcN^til, ^ifeTfKN, K5f^35 TK *£rx <,d}ic*ilt>ilc*H tot i 



H \ / H 
N 

Adenine | 

C 

IN 


0 

Guanine || 


jfai ft- ,-cmm 
■|^Wc v ’PP 

r^\ T N 


v 

I 

H 


fbST :' 

WfW? 5 ?' •sikllilR'b 5 t^ 5 T 



8 R$fiH> wlfa^ ^itwaMltfe-si ^TKk 


l i l ClcRN 


Ife* r 

i i C’lC^TSf IKH (Pentose sugar) 8 % <H4*iRPf§ (fsft)-CT WTT wr iplH i RS1<H> wife 

«n^ i ^ <fem ^ wt# feflrafefw ‘“jr^ i RNA -c® <tRkiw 
■*jt’Ih ^ DNA -c® fefluRcwsf '^mr «nw i c’li^iw wwfw wife? m?t Kfet w i 

-D ^CKWWKTtM^ltiKtW PlS&<b WlRvb l «Rt<ll'S? ^sRj'alDlilRwl'ir^^lH 
§m W ’’Kfw ^ CT, fefe^KtW ^ITCM 'alRltifl ^”1^® I 


533739*13 : 


^ i 3$0ai(?SH 3fr*a W35 (Nitrogenous bases) § oijiftc'b ij§ 8(3573 


TO33 «m^i 
433 37 ^ 333 


37 f3? 3|f§ TO 433 435f& W33 «li)3 TO l 4$ 333 37 f3? 43 3?«7n3 ^33 %% TO TO3S ^ 8(3313; w-(i) 
3l$f3fsif53 43? (ii) f«(5l33 1 

(i) 3l$i3liii*H (Pyrimidine) : 433 333 f%i*f§ 37 £33f®7TO TO37 435 % f3f*f§ ^RrTO 5 337 33 

3l$Qfvil5*7 I 43 373133 3Sppvs TO C 4 H 4 N 2 l ofllfTOS fTO 8(3573 ’Cl^j^fTO TO33? SfTTO 

W-3i$1ro (thymine), 3T$t5rf33 (cytosine) 43? $537133 (uracil) 1 

(ii) f^f33 (Purine) g (j$ 333 3T (jf& TO3 §? TOTO5 337 TO f*(5f33 1 43 373733 3?735vs 

33 C 5 H 4 N 4 o(irf3C® *j$ 8(3373 f’fefTO TO333 SITTO, W-3[Jlfef33 (adenine) 43? ^3lf33 

(guanine) 1 


t*W^f|% 3*1®?: P)\Sf§t»<T* 413^ ^7? 


O 1 WfWtf335 «UTl%£ (Phosphoric acid) : faiSfjN 3Uff%53 435f&oH73>V| 531373 33 V-TOlfiR- oltlf>l© I 43 

TO1335 3 ?TO® H 3 PO 4 I 

(Nucleoside) : 433 HI^CBICW TO 333 >9 43s ^ C 377 SI 5 T ^$373 ^ TO 3 ^a Hi$t 3 sr 37 $& 
C 3 TTO 5 337 33 I TO 333 3 l$ftl>lf 53 TOT ^33 33 T 33 3 l$l 3 fv|l 53 f 35 f| 5 ' 931 $®, TO TO 333 fr 5 f 33 

TOT \sTC33 33T 33 f*t5f33 f35fj>'931$^ I 31$l3fvi153 f3^'93%® TOTO3 i3? 3l$0a7CST3 "$37733 i3? 33I3C33 
^fcSaf^H \3 W3 3TW 31$7TO1$® 3ft3 «TO 1 (35*5 f«fef33 f3^%«3%® 3337^53 b3? 3 l$djl 033 ( 13? 33) 
"$37733 J3? 33TTO3 31^1^13 \3C3»3 3TW tt1$7^TO1$¥ 3TO «TO 1 

f3^fp'95l^5 (Nucleotide) : 433 of$ i35Qj>'931$55-43 3773 433 33W& TO 3^7 33£3 435 3f<$ 

ffi51lP9Bl$5 1 TO«n3 33T 313, f3^'93%©3 3TOF5 4*513 33 ft5f!P9Bl$® I f3^33 TO13TO5 
353FT 37*937 313 35\s338t37 f35Q»95t$i5 43333 1 3377^7$ 337 313, 33 f^^Ns TOf37?53 3t^if33S 43333 1 

435 o[$ 31$0aie&H 3f^s 37333, 435 £377575? "$373 43? 435 3f$ *FTOf5 ^ TO 3fe £3^33 373 

f35flF'95l$>!s 1 "$373 43 <53? 3573£33 37C3 33£35 3 ^ TO l 
f3%^ 8(3573 1351?S>'95 t$*& : 

"$373 31$£375? TOT : 

Wl15£3li*M TO13»1£3>5 = AMP = «mfef33' 

«j3IWli33 3W133CV : C = GMP = «J3(l33 l3^'9'Sl^& 

31^fe3 3W1V3CVB = CMP - 



^3f®3TO73W5 = UMP = $531133 1351^*951$^ 

^7373 fe«f%3l$C37S? 353" : 

15olf$| Wl15t3li>l3 3H3*3CV'5 = dAMP = 3Hirf5l33 
15oif$i viwiv^cv^ = dGMP = 

3l$fB153 3 W 1 V 3 C 35 = dCMP = 3 l$c 5 l 1 >l 3 15«li4|p|5i>'9'5l$*5 
3I$1 vi153 3WIV3(?p 5 = dTMP : 
orsJT? ^7TOI53 (37 l35f^'93T$C®3) 3757PJ37C3 1^51|3«'5|$c*55 3733333 *TO7 TO l 








DNA « RNA 4c<r i ^^nsr ■srsjwsf (NAD+ ^ 

NADP+), tsttfiN'*r?jsrac ! t (GTP), W^ATP), (CTP) i 

(Dinucleotide) : >9<i# fs^sGi^ ^ «ilc<i<t»fD Ft^s8%®<t *iw 4>if.vi-^iipPrst 


^ff% ^j® ^r 'stcts i i'sr f^%'oPi^.w9<) , $ ,5 Tfra<t ^ ^rn?J 

ii)4° ^Tf F|'Sl<pSi3l$.t'!a<! C‘ 9 lt'5l®T , $’ 5 Tfi^ 4l4t1<l V’lwB <J^i , 'N<ll ^£® WT ®t?. 

Pl'SQp'CBl^.'to ^l2>\s ^9 I 

(Polynucleotide) : «ft i T4 5 lc 5 Tr f^f^'QPl^w (t - vs ^wlwr^iii^r^ <i’str^)<i 

^I^IWJ "Sf® W v94f& '’RT M^T4 ^F®f!?ra ^jft 4C5, \s' s t i T WE4 9 lfaftSf<ip'S!>ftv& l ■ s lPiR3Qp'Q©l^5 i94fi> 
c^r-iflit w «t^r <rai ^ c^rr-^i v>iwi3 ^ v9<f>ftc4 c^tsf (n^c^f *mr 

f®-'^la?ii^c < ii'9r)-^3 CT\ <pi4c*is *j® «tn^5 194 ?. -^rm c 9 it'Si®r , $’ 5 iH-i93 o^r. <pi^t*is ^® 

«tn^5 1 DNA «p^ atfefE> 444 c#r& ^<1# ^fafaS&sWlw i 

ftvSQw> «Ut?TW sTO : «lJlftflJa fwsiK C’tCT’t® ’^pirate? 3%<1®, ^ fo*if$wi$C<l«T ^ f%f% 

4t<f PiSQH 3 ^sn^t m 4¥t w- (i) vsijif^Ns <rr DNA (*) 

^rRNA i 


w: 

Sf^-t £\ 

sM-ft 

HSi lflf>|vb <|e1C® ^t? 



F|^i44 ii|l»ic^ S^IWH^FTT ^PtT W l 

: 



fi»«ifsi«iRt<ilf*iS9xp wulPnb Deoxyribonucleic acid (DNA) : 7 F#ft' C4fw 
^2)9r*i*i^|eT, ^fwsr, ferft<p fa*ig<p v94^ 

4?*r 5 f« faf*ttSra *rra<i5 « f^pp «fjiPi'b(.<p DNA 4f fe-«ifti<iii,c<iiRSlJ><p 

«Ulfrvi> ^E«T I 



ft"'©!* : 4KI4 2f4fa wfoll>l <IJ'sk> ■=W«T 2t4t3 »l^l<! (.<pH^ DNAfWSfPt I 

^*tr '*i<if\'» i C4t£?ra ?wi^w-^i^cBi4^i, sttftfo, 'srcsjre DNA 

«TK4 i DNA v93 ’rfsraH' Picogram ^swf w %g- gt 4 t*t 4?rf Pg = 10-12 gram. 


wilfa’Msi : ilrWr ^TT^T Miescher sWst DNA «TlftW <pwi i RSQpi (nuclein) i 5lT«lTT I 

’tw^RJfFT Levene ( J&Jo) ^ Shoenheimer, Mirsky and Ris (ib«tr)-i95 w1Pi<p *ftwfT ^HST 
DNA-^ fwi%w ^ %t ^ i DNA-^ strmt ^nrr « %4 

(James Watson & Francis Crick, ib<?s)-^ 


DNA-^ ret« «r=f : DNA-^ i 5iT s tf^4 > 35 ^ io^ c«rc 4 iob -sitsty 1 iooo° C '«r 9 Wsnrr DNA ^ ijjt 


«r s i, 5 ^T4C5 1 «lfe 1 


U V) «rtFrt4#tf c*tw? ^wr c#r 1 





J.D. Watson «F. Crick ^rrt^T DNA >JCWi> c i stfa^^^faTvra^c#^ 

(double helix) csrra sttc^t «i la lb's ^ "srcw efsnfafa 'Spu fafat ife'bo ^tft fw# Wilkins 

'tRH'B>M « CTTlfa*T fw 9 tRT I 


f*W#T ^tW: DN A 




fra : DNA W C#fa[ («Trf63H-f®^Trcv5<?T) 

P = A = T = ■srf^H, 

G = C = Jii^OifSiH, (=, =) ^csfsH ^ i 


fra : DNA^rt#!^ 


DNA c#r^ : 'Qnf&^T « f®«p «jtrs DNA ^ ^t c#r^ ^Ojpferafef ^tt- DNA 

5ff*rra c tfa 5 ^ ?tl%f& c#r^ >4^f& ’ifaft'Sfjkyfef^ i DNA fww ^nra f?ffer w i f^rfer 

w %fHra ^ $jt> liras' wjf^pfp «rn^5 1 c#r^ ^f^ c’RinTTtfw «tflw ofa^fa f$1%s <«rrw i 

i f^ffeg^frofa c^rteft^i’^rra <o wfUK&i 9 i^®ft<i>^1%fam*m?ri ^ftfa^cgw 
hi$cBicshi>] c*ptfw i *ti$daicsH c^t'sfw ^r - (i) wrfef^FT (A) ; (ii) 
(G); (iii) sn^r (T); (iv) *n$ciJif>H (C) i omf©%T (A) ^ sn^ftwsi (T) ^rtw ^ 'Stnf^r 
(G) 5R ?W5J 5fl$CGlf>1M*l (C) jiw csfrobotl ^Rst i 

w ^oyceH ^ ^rar «rrw i ^ cgw «Tn%r (G) «ffa «iw ?n$cGif>ic«M : w of& 
: (G = C) i ^ dpcsra wrfef^r ^ffa 9 fR*fa ciptsfa sn^ftw* ^ttw *jf& ^maicsM ^ 
^rar (A = T) i c#r^ ^ farm 2nm i 'fcfarf^fe^faFs fatra i c#r^ stfe ’fiRb jof& csrm 

fans * 1 3.4nm ’fa ’fa <$c<p<pfi> ’frfa fafW fafa i (10=3.4nm) ^fa?. slosj* ^fafa csfitf ’fa^’fa c«Rfa ,34nm 
or^R"^ i sjRsfr? %rcb stra i csPrsi ^forer wr^f^^wrR'«ffa i st? i 

>*fa5f& fa?#X or^tffa -tftw fafa farm 1 2 nm « F'srsT faffa ^rer fafa farm 22 nm i Op) sr=i. 
fe-«rf^fa%fafat *£T5t(^ (fa) w# (fa) j ^ fa^rcsH tfafa (f’fef^r far ’fl^QN'b) «rn^ i w^jFir 
wfrcsfa «ra^ff *r&ar tpiw 5 ; qf^ 5 ft «rrw i DNA double ffa’tfffa^ft ^ f%?r «tf^5 1 

^<pf5 (t - o «f 9 faf^ o - (t 'spff i 




(,<pN 'Q i*t?t *tk 

DNA-^it *tk (Chemical structure of DNA) 8 ct * pr fkftfk naffer DNA *lfW <tt 

' 5 tkr^' ! TtT ? rM‘ i ^ ^ DN A-C4 ^srtgiksm ^tfstrf *rT?r *w wifk 

wtfk 'Q fktk^Ttk i fkfks’tfkw few wpt ■‘Tfstrt *rttr ^RujIcsm k<T4 «w Ikfkrikrtw ’flpftir i 
'I$(1 jI<.« 5M , *ifk Iksm w ’TT'Strr *rFr wtfofk, kkr, 's ^rttc&tfk 7 tFff wFff 

ck) i krat (fkfk§MlR ®&4 wtfk)- 4 «t ‘kkk ?lk krFrFt ^r (*) 'TtF kkRfni 
fkrfkrtkrtw ^prt^, (*) 4>it4lR4 kkci <f»i(,<pi3) ^ ('©) -iRual^ wtw i kkri ^rttcSlfk 
<rr ’Jltfk ttFfp *it^fkrfk fkrr wtfefk ^kk kFp fkkr w$ ^ i : 4k3 tklfkr kFF 
<kRftfk «rtwr »rf i wttkk ^ ^trifkc^ wT ^ fkfk (Purine) ^ ^iRujIRm 's ’kfktFF wt 
mtfkrfk (Pyrimidine) i «M!<iPi4 *1^%^ Iklw kks DN A ^ar *lk ^ <tt ^rkk 'strike 's 
H 54 icffi-'O sfTPr <n.*i*i 1 kr> ^pTf DNA^kr ckrw ^tc^r sr^tc^ wr kat is^'o 

oil(.s<p R^Ri, kkfkr-^R CTtcw ^c^l-si ’rfs <p(.*i*i 1 

DNA '5i#m stfkrt 8 kkk DNA wr <.#it4i<i ‘4l?i4 esrtwtc^ to sr^t^tjpt <£r#%f Rt>it<i 
<pc?t kk=T '^ic^fD DNA ^ <rc<r DNA wr 1 (Fk R'»le?w<i *rcir t^ic^ic^ 

tkr®Ft y«fi> v it‘4 DNA ^jfkH <s<t kt<t kk%r 1 DNA ^jfkFt kkrk ^ <m%r ’tkks 
^P 39 ^ k I C*T o(^'|’FT ^Qj<ii<| 3jg ^^57 Tg^rf ift> 1 ll's- > i'fl 'S o(»|)fD ^PgiT ^Sf’tW DNA ^ Rw kk 

DNA^stgfkHwr 1 DNA ^jlkFT 

*r?R?Fr ckk 'S ^ ^ 1 DNA ckk 'Q ^t<r 

kn^h’fcci^ TO DNA Replicase wwt Replisome ^r 1 


fkFiff?rksf: DNA ^ <r ?rr>TikT4 nkt ■ft knkt «rt¥? 


DNA RjjRifk ^rRr^t^r ^tFbw 8 

i 1 »I*iI^4<ih 8 *$¥us DNA 

^*t c#m ^$?t to ^rt<j#- stm=r w 1 
^^(.4 Replication Origin ^t 'Q% (Ori) 

‘ic®! 1 x si% ?tt?r 'Soo RSQ s 's'Di^,'t3 ^r»rf^s 1 


Origin of Replication 
Primase I 

Helicase | j / 

SS DNA Binding 
Proteins 

fkr ; DNA etfkrt (’JRt) 


Jti ^rPsDNA 

kF t 5 ?T ^ 9 ¥tTT ^ ^t?*^f 9 t®fk 'Q 
9f $\ k 'S 



8 DNA ^ cwfsf^ti ^-4T?j*r?r 
1 %fF ,; $?t ^rFrt^ 


‘Y’ ckt?ri 

Y’ kffk Replication fork Tf 1 wr DNA ^Jpr ^4T?*f i^k<i c 9 kF 

’jk ^D>D (.^Pl 4 l %F R-^IIW 4 l 44 ?l k I 

'S I ^?r wR|C 4 |<I kF ^ ^?»r ^ ^Nt 8 D N A C#IW TK 3 Hl 3 ,Ojk.®M CSffF 

4c?i ^'Pter Rw ^rt'3'?k c 9 i»c‘i C4 (,®i ' ? rt N 3'?rt tfft , p<rFr ^.c'* c’tsff 

^<F C0i(TR ^(,'s ^|C4 I 



sN^ssh : sfBfsr 



^ t^nft^FTTW Single stranded binding Protein ’TCSFFPf SSBP i i4tWS SSBP sjra lof& 
fifclfPGSl^®' I WT^<R3M 

ftafta ^j*rt*iy ?rpt ^tw ®Nk fi^r (fe-orf^i^psr) « wp5 f^i|3?rtw *rc*n^ 

str^s (i)^° C*ffe5 1 DNA Polymerase Mg++ ®riiiwsi ^if^apa 

•ti^iceMM ^ra, f®-«ilsiai^Mr®f ^ptra spiffs 5 tsrch ^tffe j r§ j t 'sn'pjw f^tiPt 

oi^nft isito ftMftoa JiiSstvo ^a «rrw i 


8 1 5r°^5 -^et ^T'Q 5rr stfefi? DNA ^ 'anw ®ritsi<rf5 9f§r«j^5 3^ ftafit wra *5 rt 

'stc'st ^iw 1 •i^r ^ foils ^w?*ii ^et ^’trwFT wfK fsf^r (fe-«ri%¥%^rsf) « *ptw5 
fiSQpiiiwfl ■sn:^ i5*tf^a snw wro w?tw C’ffc^ 1 DNA Polymerase Mg++ 
wreR-ra *ii^ioshi>i ^ra, mi 

' *®R?rS 1% 9 lftC'5' 3iBsf\s ^a snw 1 


4 1 %tRr oi^>j ^rnft i^?ra f^tiPt s *fit ?j8f ^jSc ® ^rm c^pra ^npsj sppi « 5 f»^rs 
ft«u« 1 ®r«fK *ifw 'surfefe (A) \o^ f% < ’tftoa 3jg sp*^ ^fScvs «n^fsR‘ (T) 

^?i 1 oRpT9f*R^ ftvalii itcf ’R^cSiPm (C) wt vara ftMftoa 3jg sr§pt f^rrc^ 

'SOifaj- (G) ’rs.wlfSpa 1 DNA Polymerase ^^1^ 3i<w»iii PiSf^'Q&i^vsw Jpg^r cspisi >3? ><? 
stR^ ^ 1 c#r^ 3 t<j ttsri 5' - 3' ’tra 1 

'b l ^I'r.Q&ICSH «W|r*Tlfl *|f§ § *j^,f5s ^TTW «l'5*l ^Sf • , *J :, I-SI <P> 3p^f ^(yi «j»|sRr ^ ^PT ^l?r ^TlR'SsR 

5^1 ijl^f^fiP'GSi^g m xsow ^ifSt'^Hltj sn^tw ^*t©tr^ m jti^i w cstrar ®m?t 1 ■<i«r^ DNA 
c«it? ^ DNA w=J? 3|f§ 1 DNA w^t’Rot wt ^g ^et csPisi ^ <3^®^ 

t#r^i:«R^5^nii 



Casta 'Q ^a a<H 

^ orsf^r^^r^tET orsgf^'sisT i ^lasia DNA a^aa sj%itfi> DNA "fswa ^as «iks 

^prnw «raa «trc® fka c*ta fasg <twasta DNA ar^faaa stf^a# ^a^ aw fafe^ ^tca 
'sa 5 ' ^sata wr DNA at«ja oi«jpMa 'jatfw i 

DNA ar^ataa araasp a^tast? 


DNA abacas *ja*^ § #a waw DNA aj^araa *ja^ araMta i w fasrera ^as, «irrf^& 3jf§a star 
DNA or^faaa wsimras i 

DNA lira fejfaas^«rsf§ DNA a^aafo'Cafklja ataas « awis i fkfafife asiaa-staia wk DNA casa?*iafkr 
*thpf vs i 

^ i DNA otot' Rp»i<siw*i ^ Pi^i stf%f%f*f ^f% ^ i 

5 i DNA a?*ia%a aw <?tasta terfaas atca^ aaa asata war aw i 

o i casta ®kaa aasa casw ca wr aataa 'tfstfkis asjass ^a caaas ^ DNA i 
8 i DNA caswa star fatal aacaa catf§a aacsw aw i 

<t i DNA ^a aka ^rtt ^a?. fac*ra casta astaa irer (faksaa) w casta" afaakr at i 
*> 1 casta astaca DNA ar=ja aka casta afaa^a ^ca afa^f%a ^sa ^r i afa^f^; ^featfesi ^a batata i 
a i DNA fea asjtsa ataas i ^ fstcaa araica^ ^tcaa £aj*f8r aastlk® aa ^taa sot ^as <sr^; cacas «j«ta 'st^w 
^tarsfass ^a i 

b - 1 lira aasK ant RNA ftsffa araw >aa?. RNA teft ^a DNA catas i 

6 i casrca ca aa catfSaftsftaa w aaaata; aw DNA i ascgtlw catfla? #caa %af5t^a aaswa staiatfh 

*jwa a?, ^feaa Im gfssfe i 

io i DNA ^a aj^acaa ataw sjfktra ^Sa ®ra^ caa #caa, ^Iwcaa sttfwtfr astra areas i 
DNA-^a astsf (Functions of the DNA) s c^wicticw atkfaas batata feaea aspst aw i asaiafkr 
wiafaas %% %aea aspst aw i #caa aw £af*f§r ataa aw >aa?, fkr^a aw i #eaa klkipT^ ataaa^aara' 
aragwasRat^^tatwaw i #tcw ata#a 'Cafkira aasta aka i #eaa w atHu'sif^ « 'Cstlaas aspst-ascaa 
1%rw feaca astsr aw i #tcaa afa^f%a (mutation)-fe% fkaca ^ca i DNA ^a^ ^a c#rc^ c^a 
caracara caar fka sar caatw aw fks aw i awtea fSfec^s aja^s fawfl ^c^rcaa w i 




®H-fa 

DNA ^rla esAs aia c^aa? 

DNA ar<^ ararafaas aka batata atw? 


f*W^a all^a aaw: DNA ^taa c^facata StV» fM ar^asa ^ca anaca i 
DNA ai^raa ^a ara « >4a «a^ aMar asa i 






SEMIBaFflJtiMIBjBBIIBIB 


eic acid 


Ribonucleic acid (RNA) : CR m^9><p RNM^SbRoM rtrrR w 

'smus ^ RittRtw mi w^r crr $&iiPm Q>r$m «rn^ rt) rktf 

RFT I 



t 3ft?r (l^snr) : w , ^'ic<Mc<i RNA i ^5r?rm, ft'S&iiM, cs)K?rrprR, ^wiwr, RitcST^m s 
?n1^5 RNA Pp j ?5 i <ui<t>d?R*ii (rrcrs RNA ’tt'STtr m 1 1%i 'oi3«k>m R? it N% ^’ffRR l^mw'3 v£i# 
i ^srfwrp'f RNA c®twD<F rrw rrr i rrrrs' c<mc<h r^frt &o «r*f 

RNA rkrf ^fs^r?nwcR, <nR»i5i i ^^c&ramcsr RNA ^ wrqw mi RNA «tn?F i 

DNA m c^twHTrrw RNA sthtf i 


: RNA ^<f 1D ia<t>>^<t> acid '5R - (i) rt^criw’^NH (tf-c 




«UlfbHH A 
qtiiIrr G 




S^lpM U 


(«) 5F1#P WllWF^T ^ WRRrTRR tsft SU5 RRR I RRT- Wp 1?FF ac id + *JI’ttR + 'RJlfopM, 

Wflw acid + v J7Rr<r + qtji^FT, W7#R acid + + ^iPm, wfIw acid + *|NBr + >lR$l!>H 

RNA W’i PiPr§ ‘ p iRiiH'5'§ > sGi t'b i j|>£ifD ispRpf ^c^ts "^rRs <prs rN c<t»H c<f>R wtrnfnr »i i s>t 
■^SRtR 'RST Gpmr I T sFT RR 'Sfl ?nmi IslW ■??[ RT RM y \ TK f -( RN A W^R f 4 RT'S RTR* *TT I 




RNA ’SFf’JOT 'S W : RNA ^piRfriRI ftw<1 <K<1 R^RTlR^lR l '•JJa s'l RNA W 

(iiRc®! RNA) *^i<re. R^f ’sp-ps io,ooo Ir^F'sEt^s (mRNA) ^I'pcs RTCR i isr 5 # c<fIc<i 'pui'p'Fs c 9 fcR> 
TOi^^R’rwRNA^sri^smRi ^ r?rtt frm r>cr 3wf%, crrzrr s <f4<h«><i ^rr i 

RNA m : rrrrt wnr RNA ^?r i RNA c#rw W i % 

#S— »|5<i|ji i if)# »ilsualw*l ^ R> I <1<T», •nls.cslw ^JTRfR 3 RRRUT Rfrs i 11 su?k«?«l Rfrs '•t'l'i'r^J^TT 

■^CsTT 'oolf»M*i, ' i i?ilM*l, sSfllPiq s ^ils(5l Kl 4 1 l RNA (.01 C<J J, ll5u5l?)i«f(. 1 i Pif»*.l, RTtC&TtfRfiRR 5 
M'5l<p<i|(. J 'i <roiih ' Sf )lc < T» I 




'G ^ sTJ'T 

RNA m 2l<f>l<iw g RNA ^T*tT3®Ps csttfr^ *Rl3ES?r wft'S ffpt #fj RNA 

c>foa<iK<p R a ilt<i'G <p)<T<pgl i <pit©rs, RNA ct 5 ^TPrRpPe ^ ^tFt ®r®f wt ^ ^stir - 

0) CGrMfir* RNA (Genetic RNA) ; (*) ^ 0 $tmD<f RNA (Non genetic RNA) ; 

1 i c®rwfi3<F RNA (Genetic RNA) g «rft^r?5 Sfw 'STt<JtFr <j?*r5tf^<r ^<F %rfFt RNA 

<t>1^f<Ml <>tt^ 1 ^ *t<ict<J RNA ff Genetic RNA ^tlFT «iT?tirfw wt ^ 1 3#<pr5 

<iji<F03Q'8'?pn^f DNA ifi«r RNA w^t; <ti^<f f^>nc<i <FT#ft 1 g TMV <tr 

O^FFt CTTSrt^s 1 

c®rC-ifB<F RNA ^<pn<f «t«Rt f^j^s ■s'ttra 1 RNA «ft£® c<pt CBfTOp’ Pmji»i DNA «r^ ftt 

C'SfTCSS^ 'Spp’^t 'SR FPT C'5ft\5@Rr g 

A — U G C 

% 1 *M wwf^ RNA (Non genetic RNA) g #7T RNA *IG# g :^*NH? r 

<iI^<f Rsilc'i <pN<p§1 ^1»i<pI DNA 1 (7i^ RNA C3rwf5<p RNA ^ft i ^ «t«T 

catcnffo RNA ^ DNA ^st % fiff ^ft 1 c^r ffi^ RNA ^«lyr ^ 1 ffpt ffif* 

Rr©«j ^ RNA 5f% «iiff 1 ^ ostwfD^ RNA ff oft? Gtj®fbs wr^itn 1 w 

- (i) RNA (mRNA) (ii) itl^FrtFTPM RNA (rRNA) (iii) JjfWRt RNA (tRNA) 

(i) ^r«T^ RNA (mRNA) g fi RNA %frj Rpiifi <fN<fh w 

amino acid ^ 1 ^ <fft, s^FTst RNA C ^ RNA (mRNA) ^JFT 1 DNA «r<^ 

^ fifs ^p»t csttl^r R>ilt<i <pl «T<p-g) 1 


mRNA 



5'- t^rsr^ 3’- dSN* 

fm-. RNA (MRNA) ^ ^ 


$j3<Fjlft'Gf5 <F c^sj m RNA WSf^iiCTsi DNA FfFF Ijmf^WFRJ ' 5 ttwr ^ 1 ^<1# 

fftot ^rsjw RNA 4<r ®^r?*r ('^r«rra'«P» »r«wr <2- m w i° 'em) >iraT ffif 3 i 

a ii«.c,Bi‘?irsfc s r «r^r 1 ^,<k\s<i ■sit^tiw m RNA «oi»ii^wi «oiR>t<p SR?^ iiiw 

Genetic C^tw ^ 7 T 1 mRNA ^RT tb^w«i w 1 mRNA 43 5 ' sffw <fc 2 I<f(D c^t ^ 

2fr®^5 (j'Ritoia (&' Leader) 1 «rRra <K?i<pf5 C^r c<plMs*sf<i^*H, ^ s|Iksc<p ( o 

x trailer) 1 'siRNHTra c<Ff%s «r°*T (coding region) ^FT i • p fa -p fa of5 fpt fsfFT if& 

C^Ps^T ^rt 1 mRNA «f c ip» 1,000 <*TfF5 1 ni RNA 1 

mRNA 'sr 5 !, ' 3 TT 4 rr^ c R» ^^5 csttl^r c*w R41*t w ^nrr 1 liiFra «ii^<f»M ■snw 

<pw<p tviPiB 1 mRNA c*t<t «iMPi<p 'Q'Spt c c 5 ^ ^o «r^ 1 


^IS?: RNA 2W5 "G 1% 







RNA to § (i) ^cSPJWsi TO £*ira to to to?. TORnro « s 

RNA to TOr®ra f*ifw£ amino acid ^r^gcro ^s^for 'd$1% ^ro 1 

(ii) TOwnro RNA (rRNA) 2 R to RNA TO<Rf<RfCTO ero ^tor Rtor 

to to, «i<r niTOfRrsr RNA (rRNA) to i : t%witsift %t cto r?c?W 

1 cto rtosi rna ^ *r$<Rrr b-o - sso to ai^wn®r RNA 
(r-RNA) ^srr totctott -gift to? oigR^tsi 1 ?n$<RiOTi(Rid ^ «tf% ^pft r-RNA « 

ftfosl ^ 5 ^tcr 1 

2 dlRMICHN RTTO RTO WWFJ, ^Bcvs oi<jnh RflR RR RRJW £5tlfGR I RF2t1%^5 ^TCR 

eR^r® c% fi^TFirsrFT RNA c«ttf5c=RT tor ^ to m^wiPi^’OCstil^T TO (ribonuclco protein 
particle) TO i 

(iii) RNA (tRNA) § £R to RNA cstc«if5<t- CTO 
«pjRlft *4tTOfG amino acid C<F mRNA ^Nra 

to cstif&R toijTO wii to tors ijFwra 
RNA (tRNA) TO i IrSQmicto from tRNA 'Croft 
1 sterol ctoj stru 05 - 8* w tRNA tor i 
ei(f®f& tRNA c^s CRfGn?nf& feofG ft&lrorGf^ tors i 
TO^jItostor g RNA to? rrt ct^ow w 

W ffg 9 TO'slbs TOT TO TO TO? Rlfes| <RR TO RCRI 

£WTO ^jft To etfsfl? RNA <R 'il^lfTO ‘TO* (loop) 3jft 
TO l TOCTO <KF^ff TO (loop) Wlf^SCTOR TO RT 
mRNA TO CTOR >4? TOR ^C«r ^CR TO CTO TO 1 
tRNA TO o^str® ^tojtos TO? RRTOT?J CCA TORI CRR r Bar's tors 1 ^TOR amino acid TOps 1 TOR 

TOTOTO^RRl^oITTl^WTOTOr « «IJll>iwl «UlPlv!s TOjlT fTOlfft'S «M^lM TORS I oft? CRR fRTR ollTRtlRSf'SR 5 jfS 

to 1 tRNA to orrgro tor tor^t i 

tRNA TO TO? g cstlfGR R?c*iTOTO 3 tto c®twf5<p cro ^iRRlit amino acid <rs mRNA ^Rnw wt 1 
^ o 8tro RNA W «rrsre to TOs RNA toto TOtro i ^ sRro RNA to to^to RNA 1 
Minor RNA R%frtTT5#s RNA (sc RNA) « I^Iiri RNA (sn RNA) TO Rsf RNA toss TOT 
RW Rfesj £StlfBcTO TOI TO ^TO^TO ^iCTTirrfi-^ 1 ^ Stlvs)?! f^f RNA-^ 'STC^tJ (TOeil^CTO 

<toto ^’©Rifw iito<j| 6 tIto (ribozyme) ^rrcsr oifeR's tot to i ctot -?ti ?r 1 c«tri^r 1 

<W®t g TO?R5 TOCTO ^»I®i1%TO ^I^lRl TOT TOT TO° ^'I'StlTO R^lR TOT I 



f*Mflw?r Vfter R ! t^ : 




RNA to ^(TOfr'Sl^r ^t ft? 

mRNA, rRNA, tRNA ^ «tk « TO«c®rr ft ft? 


TO: mRNA, rRNA, tRNA ^fGIros fra ortow TOR 1 



ft3jro5 DNA rere mRNA 3 t?jto to?m ^tf^aTr^^Tf^^WT^T i ^ stf^ura DNA 
w$sr csrwfB^ w ^ 3 ^ mRNA re ^Ri'sftvs i ft? ^gra RNA to W ftcTO®: mRNA to 
^TO^ ft ^trt^ (Genetic code) rto to 3r <r?*rst\fft w «R?ra to i 

ftf®^ tow^cto ritoph ar^wrc’iTot cftifftr ^tsriw to i TORffre ft^ro retfft?R ^re: TOet^pra ^rpjy 
#tR 3 %WT 5 t$CTO SpPW ftn %3 to i 

sjf^srr : gjsrpr f^ro* DNA ^ ft ft§ ^rro 
; g^ftteFrr DNA ftro%r RNA Mftrrosf sfsrre 

c^3^*^^<tototo i ^fRTO^ror^i^lTftTOJTO# 

^ Template <rr %ro Rffirr TOf to « mRNA 'reft to i 
mRNA reft wra TO ft^ftro pwgw? ^grTO fro to 
TO Rl^pTTfTPSTW WTRT TO?. Mg ++ TOTO ^ifSifore 
di^MicsiiWdRTw^^n DNA to mRNA reft 
to torr renro 3 trtrj ^p#tor etf^nr to i 

fero ^ft:TOTO &#W sHft?ft *rr«r i DNA ftro RNA 
^(roiwst (DNA dependent RNA polymerase) ^TOiftTO 
3 titoiDNA cto 3 R^q%r TOfore mRNA JaRwi^» ^ ^ to i 


/ //■ ysss 

TftANSUMPTtO* 


UNA AftOCI 



ftsf : iai^ifj&TOR «tf^?rr 


E. coli RTRcBfrora #lro orto (in vivo) jJtftrf^TOR ftfftura itf-tfs# TO% tot to? 
(in vitor) iooft TO% TOt ?t% rerere to i 



ft« ®%TPT (^ 3fRiTO ’tft’f'R « ft13HI^R TO^) TO ftiMR TO TO^StTO I double 

strand RNA tsrr 3T?$iw tor ftfftft TO RPF «i$*iicto RNA ftro RNA ’IPivimst TOSiiftvi $ to 
sfro to 3^5 mRNA ^?TOT to i ^ mRNA to 'ST'^SP'TT TOPTft Itotr to 'SItoIcto 

JaNtjroR TO 35 ? TORsft «r?RT Rr»>8> i W- i. CftTPTTtTO (Promoter), ?.. ftTW ^R / ftiw ft 5 ^ (start point) 
o. ^jsrroift^R (Terminator site) i 

Promoter <s RNA Tftrow ^i^sf tt?^ ^ i TOsm rto RNA JaRlrftTOR 'To 5 to « t^r ftro 

cto to i ®tra¥ froj 3 tr tot to, 'srt oivTOTOre tot tor i 


^IW: 

gR>T-iil 

^R-ft 


^T51%TOR St%TT ft»»l R 'TOT? 


f*W^ft <ill^»n ^TOf: jaMis&TOR 2 }%?ir ft»»ic*r rc 5 R^ftt fSrR otrr i 






'StMH'SsR : W’W 



mRN A QS fW4t4 4?*M% R?C4®4\3C4 t«f% 4C4 C4t#4 4?J?m 4%fl4 4f4 i Replication 

« Transcription 44 44 %44 413:441*1 1444 i srrfwtft #I4%4*14 44? HamtsP'lR 

4l4P?Jt iS4?, W >l' w t^ 34 I 14 <8 4^® C4fft ©tlcq 4^ 4#4 4£4I 44C44 4 34 414 4TC4 I 



#t4<Rr*14 4%4t4 srj ‘Riot's 5 #44444 <rt 1 sJwtWR: i) mRNA ii) 4414 amino acid iii) tRNA, iv) 
44%' 3 3#4ift, c4t#4 r?j?w wrawtfr « ^twtlt 4f% 44srt$4, v) »ife*Ri49i34tfta^ m- 
ATP, GTP, vi) 4^ft®Tl coenzyme 41 cofactor. 

44W DNA 44 ^?*T l4t*l4E4 m %4R WS 4C4 mRNA 3141 mRNA 44? tRNA 4\t3si 

l4l4%4*R 4# 44? 4'St4l C4lt^ I 4l3C4l(Rl(R4 RW mRNA R?*pS= 34 I 4 , 4fiR tRNA 44 s # 

44 s # 4>t4 amino acid «Ff 4l3C4lt»ilor «Rf^® mRNA 44 44^ «rtw ■« mRNA RUN 4^ 4C4 ^s 5 34 i 
4'®tt4 mRNA C$ 4R? ! *ll amino acid ' 5 f'TR?*£§ s 3C4 4*14 C4t#4 34 «' ! Rr 4l3C4los?r4 44 mRNA 

C4W 04t#4 '5F£’SJ^ 3C4 (R4tR4Rl^(^?fRfC4'^ 34 l 

444®fc® Release factor *J?«t4 ^ 4E4 i DNA 3C® RNA 44?. RNA C*K4 C4t#4 #44^ 34 i 

«Nfc 4?*1H*p© ‘^RR* 44?J% 4T DNA C4t4 RNA 3C4 C41#4 4#^ 4T4 I 
C41#4 R?t£m 4%41 : 

«T4?4y amino acid 4#iF14#l$® 4® 44 414TC4 fgs 3C4 C4t#4 WT4#4 4^ i 4$ C4t#4 R??^m DNA «4T 
%4 314ft; 49 t)l9l'0 34 l WTO DNA «IR4fg« 4TC4 t»IC*K4 C'SrWf54 RNA ceft#4 R?CSt4 144314 4C4 l 
C!4t§4 4?t^W44tR4t^iRtt7rtOT^4444 4^(30+50=70S 'S 60+40=80S) 4^3W4ftlRtSRR4^R*4^ 

4T4 I £t%4t4 44 s # C4H54 44# ' i #ti^ > t' i #t^B SJW 4C4 1 2R4 C4HB4 «N44iR4 44 'Sfsfr? 4#^ 3S4 
4ft.t4lC*lR# 4M 414 44? (.43 "?TC4 «I44 44# 4l^C4l£Rt5[ 4^ 34 I 4«4I4 mRNA 44 RW 44tf44 RtttRTCRtR 
4W 41414 4^ «J4'25J(,<P 4#r4fe4fCTT4 41RT I 

4#TC44t^6 C4t4 R?t3l4 C4W 4ttE4lCRtOJ4 #4444 *j# '^444 f^fR® 34 I 

amino 4#r®@iRTr C44®rsn3TR#F4 «T4^T4 tRNA 44 R1174 R?*f3» 34 i 4#»4 amino acid «ulRtt(Rt «RlRTtR 
44Wfe44 2f®TC4 tRNA 44 4W 4W 3C4 «HWfe4T «ITR#4 tRNA C4l4 « AMP #44^ 4C4 I 
4|fW tRNA 41(^4 4ltc4tw 44 - OH £F4 44 * 44ftC4T 4#ftf54 4t(Ri%4 6R4 (-COOH) 
C4l'»)lc«l# bond 44 4T4TC4 ^gs | 




\q 




Prolein Synthesis 


Elongation (translation) 


'Anticodon 

Incoming 
tRNA (0)j 


carrf^r aifRT 


wtRfeRT 4fR®®Ftt wR%RT t%ft5w ‘SRWitwR t’lRsfoC'® ATP 4R RtiR ^?r i RltwtwftRR 
A-site (Amino acyl site) e P site (Peptidyl site) RTW ^R RTW i mRNA 4R sm AUG 
Rl%RtPfflRR A site 4 wr?r rrr i 4R rrr rr UAC wtf^t^r RT ffistelRR RRR4lfl tRNA i 
*RR'ok'» 4$ tRNA A site RC® P site 4 5' sffW^>IW^M'Q RRRR>l'wrRfeRt ^fRC^R («jlRM) <7Rfv5R 
(GUU) A site 4 c’Hrir i ^siIrirr tRNA 4R ^#5wt\5R CAA 4R rtcr GUU 4R rxcrn RtfR®- rr i 

tlWlCRW 4RWtt<RR st«n^ • 5 1T a *rMtf i r amino acid 4R CR*#!^ RRi%T ’STfstTW ?t^T 

RRR 'Q ^|f)<l VOIC'D tRNA amino acid^RCRRl^WlORR WRRRR I mRNA 5' sTOSR fRC<l> \s RR RCR ^THTT I 
A ^gttRR tRNA P ^HR RR i ’lfH'DkvD R$R amino acid RR*t<M<fl tRNA A- site 

i£i r^rmfrr i 

4r«I(.s i£|r# i£|r#r>cr amino acid R?^ R£R ^TPrc*T*l'5 1$® CR^RR^RR T3 Rs[R''3RtR “RR Terminating code 
<#rm5f^ cr^r ^r RRri% r^cr i 4R 8 F»tcr tRNA 4R rtcr ^ cst 1 # P site crcr- 

wrtrt rcr rir 's rir r^ rcr tRNA 9 JRr> rcr rtr i cr|r RRRffco RiRi®^ 

RIRJW CSTIIm R^RlR RR C^RCRR 7 rl^c5t?H'SiC > l ^3 5 RR I 



4PT WRl CSTtfiR ^vdRcvd Wse'lStRR 


RRR I 


f*W^fbtR n^l?i rRw: R^ks csrtfiR rr? 
f^w^RRlf^RRsRf: ttwpR etipit R >«icr R# r^rcr Ircr wrcr i 


%*T (Gene) 


f$R (Gene) : C^lCillGHlWR c«1l4lc>l 'sHfR's DNA RT RNA ^NR Pl<£^*l RtfftRR 44115 RfCfS ‘rR#r 
R^Wvd’ ^ftRRi' (encode) R>£R ^R?. c®Tti^*T Rwc<i WTRIstR^t R>CR (Rl*i(it}R IwH RtRr vsfW f$R RCR I ^[T^fRR 

#r rcbr DNA w $ ^?*tfRC*tR RT ^r# RN A ^ rt ^rrrcrr w rrr -q m \*\ 

^?Tf?f Wst ^TC^T I 


#CRR RR ^»U 'Q ^RfBRR HfR fRWf RRR I CRfWtlRNTR (^RTTHR t^ftftR CSft^R 1§R «IR^M RRR I 
iS>8o ir'tIR 5 WRtRlR CR, f®R CSJICRlCRlCR WRf^D I CRRR '&fRR R^*f RR^lRtR RSRfR® RR '®IW3 S)cvo3<pH5 

WtRRT f®R fRCR fRRff« RR I %RR RMRpl4 R^gRRtR DNA I 







r wHlw *rlw 'S <iK<p^t ,! T ct <nIsmsi wTr^tg^ <PMft,t«ii, 


CT^ itnb'i) ' 

CT# W 1 W fe*r ^T <#fes Wt^ I C'sWWW (Johansen) i^o'S WT ‘fe^t’ *KW 8|#f WR" 1 W»W MX 
ij# (homologous) CjlrtwriTrlw fe^^JW *jt prcfr £#fwtw WW srtw 1 fe^r 

csltwlPTriw (TPriw^wKw^, ' 5 lw (TTtWr (locus) wt i iisoo Isf^t T.H. Morgan sRFTWFr (X cW 
w>fci RrfSfg fisw cajlw Im I w ^tw «iwH wr 1 ^ k^Hc<p$ (RWR WW 1 fes§# Morgan 

w>t ciiwmiw wt^s Rfe^ feio<i> fe*r Rtw 'siRjR's wr 1 riw cwr «rtw 2tw»r ^rtc^ 

ws, 9itm feR^^rt ^ ^5 csfw ’ftM 4^tRit*r cw m 1 RirTrifeR cwr R^ch (^iwtpri^t^ 
rw ifat « wr fwiw sftw 'fdwlR w «r*fa, Rif « fef cwtwfprtw RSFrKtt few w Rrutt 

rjr '£#fe 3 T 53!> l^ r^rcRiWR teR w 1 fe^t R<»fRfeR Riisi<p 1 r 1 r 1 W» M*foSiR WRr feRlfw feR 

R 1 CT 5 1 WR WR CW 9 feR RPi'S'»l 09 (Rf*fe ^TWR R^RW RW I 


to(#fes(i)# 5 m(^)M ? M^^il («) ftScfetR I 

W>R feR RR RRR Rtf feR CRwlfeRw I etfe# feR ■^R'»l's?W «t^ t 1 ' few W I DNA-R«K*f 

feR 1 DNA Rrfwt'srwr fw RfR DNA 359 R&r w 1 DNA-?r ^R^w rrr ^ ?pRr rwt fefew 
Rfefe rrirRstcr RfR DNA-w rir wt ^ c«rw rw dnA-r Rfcr RiRRi'fe ^R<ifefe rutf 1 
m c«lw Rwr wrw feR «tRR<ifefe «rrw 1 w wit wh Rife Rtf*tfe*f w 1 

DNA CR fe*T «r?,'*f WW Review fe^ fe^ RRW R??trr 'S (sequence) mwm. 1 

•spi<i<p «i^w «t®fanw ^rs.'cw f^fes 1 4 'Tw wPh ’fg^r few aeffr R 5 fe'S : 8 it^ « 

^wrfew 011T 8o,ooofe MSQj's'Sit®' ^Tv'W w N <P 9 1 «c^cs, 1 DNA ^ ,9 t?r fest wr CT*tlw^if& 
fe 1 ? «liws ,? rtw ^»t ^stk wr ^mr 1 DNA «c^jpa fe^r «n^fw» w ^rfers fe^ cw?rt w 
«t^rl^fw 5 ftws* w 1 fe^r DNA 3 jpw cwrr c^lw ^ wr c#fin cw wnr^ ^rT^fe^iwiw f&few 

w fe^ RSRi'sttw 1 0 c^i<pli 5 few DNA ^s?t ?rww 1 

few CT «(“*! confer ^jfs<r 'sht x ws wr wr, wrfe° ^»f (coding region) w 1 few-«r?*f few 

wtfes, «r-*t c«tw sh?r iofe R'Sfe's'Sit® 1 c^rfes-«r°'*f ¥tfew c*w?i*f few ^r??^ 

(down stream) w 1 c^lfe?, md w wr R^<ilw c*r fef&r ^r RNA-ir «i#r^ t&m, idw 
(trailor region) wt i 

fe'T^Frt^riw^ Riiw DNA^pj^w ^ sjm c*rw^rw ^rw 'sM^rwtw wwwrtwt^rtw 5 
ww»iw ^TvWs ^5; 1 fe^ fe*r 5 jww w wrr^ttfe w (Tflwtw wr 1 

fe^T^wrr^rWT ^w^tw w 'S Wsr wr wW^f (operon) w 1 


£3*13 'Q 3<H 



protein 

fiwq = : Central Dogma -3 3f3£°r3 


TO#3i<sPi<i>fi3i3 (structrual gene) 3TC3 3M3J (operator) >0 ^#1335 (promoter) fsi3l3£3 

^sf ^53 i ii) fro 33*13 p3t3£3* >43* 3TC3 operon ('5f£333) 3 ft i £3 f©t3 '5T£3 *M£<i> PiiieK 3*£3 'sic<p f332f3* fin 

(regulator gene) to 53 1 

?p*%i* £3*rc33 c^rwonsi^ %33 f®3r-£#*H oitosftto ®t1^t i > 4 ^ c^pttptw srwrcr %r 

f®3t%T 33, wSgaIg^nIlPt W^TOf^f|?3T%T33 3 I £3 f#T £3£3* £3lfi>3 ’TSJS^Ffa 3?JTO (mRNA) 3P3* 
3*£3 vsTC^ 3 ^i^bi^M Iwr (Structrual gene) 3FT 1 fero 3131 £3 ^r?*! 3T£3* TO3* 4>3g«i (intron) 

>43?. £3*ffe?-^?3£<[* 43T3 (exon) 3FT 1 
fli3TO^ ^£33 3W f#T£g]3 3TTTO l Crik ( JitrfNa) 

>43 TOsrr (Central Dogma) ^J3rft fero 
foftgj £3TO3 ^FT 33T 3C3C3 'ST TO* (i) DNA 
w^rotFi? (Replication) 3TTO3 to «it<i<iwi 
5RJSW TO iTO'Stf ?l%TfF5 CT3 I 

^FFT 1%£33 3&*T ^pjgj}' £3£3* 3?*T33 r 3313 333T1W 

33 1 (3) DNA 3r^r C3 £3 «r?3 Iro 3f^o CW 

£3 33 '3f°*r 3JW 3FT OT3TFT >43*f& 3?£TO 3TTO ^ 

313 1%3£3 3^*1333 3*C3 I 

C33t?j»t3 tofi* 3 3^3 «i#i33 (transcription) 3£g RNA ^jfg 33 1 >43TFT 3TOps rRNA, tRNA 

« mRNA ^jft 33 1 (o) ?jg RNA 3TO TO3 TOroTO (translation) w$ to33 33 1 3ai<TOM %to 
3?£3*\s 3533*tft «T?£*r £3 ’TO^* 3C3C% TO 31^3 ^313) mRNA 3feJ^f ^Bsf\s 53 1 mRNA TO3 rRNA 
(3T 31^C3IC3I3 3^3 TO) « tRNA ^3 TOI3TO £3*#? 3[?Ft3 3lWt ^J3tft TOTOi TO I TOTOl £*t£3 £3 
^3M3 ?jg 33 ^T i3^3 I (8) ^g £3tf&3 TO TO>%-3f% (oTTll3£3T TOf3^ o|^3 « 3?3TT) ^3tft 
£<l>l£3SI 3^3, f33T3*, 3®t*H, ^TOi3 3T3#5J tei3f33* 3*l>3T-3*3 3TO^ >0 3£3F^5f£3 f33^3 ’O 3TO33 3*£3 
>43# ^33 £3^fix3 3^£3 £TO3 3T£3* f3£3TSf?3 (phenotype) 3FT I ^g C3lDw3 l3Sf f3Fl3 3^ ^3Sit^3 
Rc 3C<J 3i®il ^C3 f33R5 f^3T ftiig3 35C3 I 

DNA 3J^ps fspf^lFfT 3C3F5TFT 3Hf3 'Q 3J3C3PSTFT 1*11^3 3TF5 I HiFRI ^ 3f^3 'Q Pi 1^3 W «l3^lt<P feiW3 
‘Ad’ « ‘Ab’ (Off and On) 3 ft 3T ^3sn^3 «tf®3t3 « sties' i ^rro 1%^ ^3 3T3T 35330 
Pt!s»iJ TO^I3 3 C3W C35R33 31% 3C3f3%I i3t^3, TOT ^•T'Sil^ 3jfl TO 3f^i33® 133T3 %3T 5pf 3TFT I 
C3 33 %3 3»t30 3 ^t 3 C 3W 3psp|ij\s C35R3T ii)3Sfl^3 3 C3t1g3 ^it ^C3 TO^ (house keeping) 

Hi33FT l 3f33T?*r £3>M (^35nf3'0g #C3) %3jFiT 3TO l ^tW5 fii33TO 3ffTO ^36? 1^3 3 C3t©3fe1% 
35T3 3TC3 5 1 4 TOsrl$»l*lFTr f33T35 f®3T3 i£|C<F><P>f5 f3f^3T3 of?»t353 35C3 I PlfejT %3 t3W ^g ^^sil^^jFTH 
33l%s 313^35 13%3T C*ft3 C33i3 f3f®3T3 TOT FPJ 3K35 C$3f3 #C33 3T3f^ M^fgT^g TOv^sT 

^fSt 3T%^ ^3 3M ^TO 3IW RpC3lgl^3 Rt3C3 IbRsvs TO ^3 I %3 'Q >iT35T1^3 >ai'SV» 130 <3 'StlgsT I 
>i)<Ppr(.<F> f®T3 3TO^ 133WT ^36il^,3 3^T3T33 35T3 f®3T353T3 13313 35C3 *3 3f5^i>3 3^13 iTOt3 TO 

%®T f3fSTO, 3 fail's T >0 3?3^f% (£3%t35*l3) Pico'S ><135fl^3 3t?*l353 ^C3 I TOfc flt3 t3T^ ^3STT%33 3|ft 
^3 WI3I3 3g ^35t%33 f351 «T?*r %33 TOTTO’TC^'G %g3 TO I 


^PtW: 


3°"3-f3 

foHajscFil $\ *$l v 

yj— — 

11^1 c<1 '£^1*ft8T^ ®t^T*T ^fST5I9 

y 






csrofN cto : m-RNA ^ 1rof& to Iwr cto^t m c«tri^T wc^RTO ^it, 'S *of& 
wi^mi 4to?i c*t cron to i ^f^Tiri?i DNA toi^ crora ^ntcfrtttsiw 

^TOT CTO' C®trft>*T ftsft 4:C*1 W Piiifsi's i 



DNA ^ %w^ m-RNA ^ toto^; to «nw i to DNA catfw jrto m-RNA ^ to^ 

'5TW TOf STfC*! i*K° C^tlfS"! WU 1% aJTOf CaflfiU 5T°^lfw S,G<5 \5T f'i'ifS ‘TO^C*! 1 ^^5^ *T3? 

f^ro toto to TOtf& ^rror^ to i cw csttfN' ^jptt AUG, wr*tf*r UAA, UAG « UGA 

^ UUU-fro%r ^sn^r, CUA fa&iw, GUA ^hIto - ^ sitfw wi$wi ^Ito fro*r to i 

05twfl><f> cTOsw^#^: cetwH?^ CTO ftontfl etffor ^ (triplet in nature) ^r«fc §1% frof& 1^f|p05i^c®?r 
jjPifii^ wto ii[^f& c^TO i cto tot RiCH (commaless) c^s 'QTOc s T ,J t ^ro ^ (non 
overlapping) i cro fecsHtrat? traro ?u, TOk ^Pivsw ('sikf'ofw' 'Q 

©HC^tCTO') ^S\ f^R?f*r <f>rSco oftCsT l ^ 8 % 'SRZSJI <^pat (v^UT ^Tl C^ttTTl -^rsrr^T^Ti 

i£)1toc<i> Rrofa < r<j, TOfU%f#UAA, UGA « UAG TOfet to i AUG cs(t1^^sigNt?f^^pTf « 
UAA, UGA ^ UAG caDfi^r wMft <jtoi C'StwIB^ c<fiw atm f^s#^ 

(universal) «NX ij’otresfEtftc 5 ^ ^Itst atm mror wt* i 

CWf C^tW, C^I'Ja't 'S ^f^C^t' 5 'T : <m ' 3 TTOT C^tTO^tvrf '»li 1 i*K/if '^IX'CSOT W wmf?T 

P)?J4(''t <PW WlWiW CWf <K.°1 l ^80 C^KStTO "STC^ty ^of&WltsR/Tl 'JjifS' CWt 

C^tTO ItoISTH’ I ( 7 TTO C^ttS^C^rf CatlfD^ m^NT^m TO 'aRlfawf ^Rl'Ja 'SVTt Ct>U) 

m^*Nt?m 1%fpf StTO" ^Csl, 'SlWtlW C^tTO' ^T I f^TOTl«T CTOa^t^Tt ^ 

a)<TO I Wtt: 

i. ■sjprfatft c^K5^t (Start or Initiation codon) : c*r c^lrofE? caftt^T WSNm '*m wflwit 

<PtJl^ ' 5 T?G < ^ V 'S StWK <PCtJ, '5lt^ C^t'S'T ^G®1 I C^ITO- 

AUG t£)<pfD ^<il^lft C^lTO' l 



it. ^srt' 5 ’# (Stop Termination coden) : c*m c^l^r cstfi^T ^cgr^t^rsr to 

'ssj'f ^Pic 5 t 9 t5tl^ ^rsjSfriFfa' <NT wt ftoiW ?T 7 r%<p'a sjprR'^Br, '5iwiJC < p W 5 # c^l'M 

<K.°1 I ^TSTi' 5 # C^MH v®f&; Wt UAA, UAG UGA I liRTf WtfsR/Tt 

C^ftTTf ^l»wf ‘ 9 t1^T' * i ^3' *Tf, ‘FT-CT^T C<Ft'5*T ^C=T I 


i£)f^fi5ST (Anit-codon) : C2tif&?r ^t^twrw *rsra DNA <f^f cstf^o ?R<m mRNA '51* 1w? 
i'a^fD j ti%£iosm c«ich?i soy *1*^ <ks 01 ^ tai<i <pw i '5t*M* i3f& (fiR& c*sr <gi s ®tr?t ^<i\ 

tRNA w ?%?rtcsrit?r «fn?r i ^ '^tsrj mRNA «n%s ^* 0 * *n$> ^Swi* 

« ^ tRNA 4* cwif mRNA cwrso* ^r o c* %*m f^Rpr £of* <fc* 

*t?T I C^1'5*T’®£®Tf STfSflim 'Z>' - (^ J t'5‘T'9t«Tf (t' - I C<FH5Tf ^<FiT> ^](.<l ^f*GC<Fl'JaM?l SRSfn 

■^TsPTsra^ (3 S 1'5I5W C*f*f ^CH 1 41W I WT (,<f> 1 1 «s*'fQ C®1 1 C<P 'ipFlf*^ C^I'JaOW ^TO C'Sft'S ^t<5*T 

w^ii cw- AUG <t'~ UAC v'-<t' i 




^-f% 

fejiT « osr'CTf54- c<eivb ^t? 

vb — 1 

Iei«i 'Q t«iw!5<p c^lvs 1% <p|t6t STW 1 

: -y 


cstc*#<f c<ftc©* «t^r etlaFSt <ra forest otr^t i 




Rwm RNA 4* oRtrFT *r RNA- '43 ^fsrcsr § RNA ^Prraf^ fco>iM ^rsf w i 

RNA 'G i*m®ii$»i fin W35 fto# i < 4*1 orf^ 5 r?*r (W^<p %?ir l^wt i %r^c®t fer ^sitMrt 
^fsw i *?*i ,5 Tl% RNA -3 %*r ^fsra i wi, DNA %r**ir 

WW«^RNA«t=Ifs w^csr i ^ 

i RNA ^nrfl vssr ^raiw tet* 3PrralR<F ’tofoc's (transcription) tf’trfSR ftsfa <ra rt 9 t?R'ffcs 
^?*l ,5 l% ^fScii £'50 1 





C Key words 


rsr : ffrsRt ’iwrc^s f^f^jpr %i%s 4<p*r'9 Ri%jSrgr©Rw cwi wr i 

rsr iw : #<iiwCT3 r rnts rto^ rt c^te « ^irr 1%, ftwr, 

R5R oraflcjsf «1^T fern >5raT CTO CTO? JpgR RSTR3 ^*1% ?)»% orsfK ^ TO, 

cw r*mr TOW « ‘‘Iririmi to ?r ww RRiwr rt Cytology w ?r i 

tirstRTCTOfST (plasmodesmata) : ’ftTOifa «tm ijf& rtor rcri to stffteRr or?j»r Rf^r^irsiC- 

RR CTSPJ3) rtor ^rro ’TtwrorofST (plasmodesmata) TO i 

lTOTOttft>R : ^rf*iv& ^ csiriDwa >t» R'cstd c^ttfSro ^rc'iRsnl^T to i 

^sr# 5 ?: R&Qripto 9f®\o wf r or?*if& to^ft m gra^r to \tof ^ se$Rif&H otto to i 


'w$ w r to r° *trk to to<f i 


r otto To" i 


ceiwffo cto : m-RNA wi^^^iTO^^RTcstti^Rs.'^TOir^ptr, wto^ J!.of& 

>iR%RT uqfRCSR R RTOT 4R5f&R3 ^tpT TO I 

fR^SRI^ : 4<F ^ *tl$aalCSH TOR* 'S ^^i ,i, tt^t^^]Mra^TO^^|11^R 3 Rt^(:#TR 5 ^ s Tr 
^if^f^'GRI^I 


: '^1 <P '5'^ M^I^'G-Rl^'la- i$R RTR 'i| <P '5p-( <pTRTJ <^f9 ?R <K3 tf)R5 '5f-( l«H'Sf«pCi5ls(B I 


JaflfipH^ = #RR DNA RR5 ^to^rs mRNA R?j"tR wtR to i ^ 

TOpiR 1%^5 DNA op^r cetwH?^ 4R 5 mRNA c® i 



JafroTOT : mRNA C'a 


RtCJITO 2j%OTR *TW ^TTOPt- 




i i orf} irr#? 

r. f^f^pr r. >n^cBr<i%ir r. cpsrcaitip& r. ^i%wtpt 

^1 Rlfa^U OKl^liJ RTR5 £«PMfi>V 

r. ri^R£rr R. Ir^uir r. c«trc5r*treF*r r. ^rersireifop Rf&fRR 

o i RtftRRR rfr opsffjf <#rh c#r rtrs? 

r. Ri^RrcRR r. ri%rtcrir r. R&BRSfoiir r. R*rfr 

8 I fe1%R«Rl^^^RqiR^RT'0?jrRR- 

i. R&Qwjir 0 c^ra1%fft 

ii. « "sn%®i1%®n^ 
iil. CRRRrffa 0 c«pwf^§t 

^sRRR \5iIRR WfFTTW Plcba R^Rfi; Rf^R? 


<t i 

to l 

S l 

V I 


^P. i R. i, ii 

R. ii, iii 

R. i, ii, iii 

cetwfB-ip c<ir& <ir rrsir 



R5. i R. * 

R. o 

R. 8 

^ ^^TTW 



iWTHRW R. 

R. RR>£RTCRTR 

^r. c^c^ic^rsr 

£RT<|5fllR0f5<|5 ^RTCRIR <R5R Rffel? 



R> 50 S R. 70 S 

R. 80 S 

*r. 100 s 

c$m%\ c*s ^nw- 

R5. C<HMliRR R. wn^FT 

R. RRTCati^R 

^r. 




i i IrIr rtorr rrr fipisjsi Rif&c® rt ^Rfc? fsifl Irr i iXpisja RifijR RtRiRnR fRfspr® 'sirrr fsrfi 
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